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Int r oduct i on 
Past studies of the 10\-;rer York Ri ver have shown t hat dissolved oxygen 
(D . O. ) concentrat ~ons decline in t he summer months, occas ionally falli ng bel:;;; 
one mg/ 1 near the bottom in deep water (Brehmer, 1970; J ordan, 1973) . Due tc 
this appare.'1t ly natural phenoine11.:i11 the Virginia water quality standards f or 
D.Q. in estuaries (4 . o mg/1 all0\-1able minimum, 5 . 0 mg/1 minimum daily average, 
u.s . E . P . A. , 1971), are not met during this period . Therefore addit ional 
waste-water discharges into the lower York River will not initiate violation-~ 
the standards, but may exacerbate the existing situation by ext ending the ar ~a 
.. 
and the t i me p eriod affected by D . Q . depletion . Background data on these t,,;: 
aspects of the pr oblem are necessary in evaluating the ability of this port~:C-
of the river to assimilate a wastewater effluent . Accordingly the p resent s:;;.~-
was undertak en to determine the pattern of D.Q. fluctuation in t he lower Yo'!',: 
River in the summer of 1974. 
Methods 
Stati on Locations 
Sampling stations were arranged in six transects as shO\m in Fig . 1. ':"::.e 
transects were chosen so as t o c:over t he section of the York River from the: 
river mouth (Transect 1) to a point one nautical mile upstream from the 
constriction at Gloucester Point (Transect 6 ) . The stations were selected 
include as many fixed reference points (buoys and marker towers) as possible. 
Stations not directly adjacent to fixed references were l ocated between refe::-::--~es 
and by depth . Precis e s t ation locations are given in Tabl e 1. 
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Table 1 . Locations of Sampling Stations 
for Dissolved Oxygen, Surrnner 1974 
N. Latitude 
37° 14' 10 11 
37° 14' 32 11 
37° 14 I 43" 
37° 15 I 9" 
37° 13 I 43 II 
37° 14 1 1u" 
37° 14 ' 24" 
37° 15 I 37" 
37° 13 I 33 11 
37° 13 I 54" 
37° 14 ' 21" 
37o 13 I 41 II 
37° 14 I 00 11 
w. Longit.ude 
76° 23 I 14" 
76° 23 I 2611 
76° 23 I 41" 
76° 25 ' 51" 
76° 25'43" 
7(§> 25 I 4o" 
76° 24 I 57" 
76° 27 ' 16" 
76° 27 I 2011 
76° 27 I 33 II 
76° 29 ' 1511 
76° 29 ' 13" 
Description 
Off Tue Mar s.ries light, 
dept h 13m 
Between Tue Marshes light and 
red and blac}: buoy, 
depth 15m 
South side of red and bl ack 
buoy, 
depth 22m 
Red buoy N 112 ", 
depth 9m 
Black buoy C 1123 11, 
depth 12m 
Between black buoy, C 1123 11 and 
red buoy, N 1124 11 , 
depth 23m 
Red buoy N 1124 11, 
depth 12m 
Flashing marker "7" at Perrin 
River mout h, 
depth 3m 
VEPCO diffuser discharge, 
depth 11m 
Between VEPCO diffuser discharge 
and red buoy N "26 11 , 
depth 18m 
Red buoy N 1126 11, 
depth 1 0m 
Off quick flashing marker west 
of Coast Guard pier, 
depth 7m 
1/3 of distance from flashi ng 
marker west of Coast Guard 
pier t o flashing marker off 
Sarah Creek mouth, 
depth 18m 
4 -
- Table 1 
- Transect Station N. Latitude 
4 3 37° 14 ' 19" 
- 4 37° 14 I 43 II 
- 5 :t 37° 14 1 21" 
- 6 1 37° 1 5 I 06" 
.... 
6 2 37° 1 5 ' 17 " 








(cont'd . ) 
w. Long.i.tude 
76° 29 ' 11" 
76° 29 ' 09" 
76° 30 ' 20" 
76° 31 ' 39" 
76° 31 ' 22" 
76° 31 ' 00" 
Description 
2/3 of distance from 
flashing marker wes t of 
Coast Guard pier to flasl:,iri.f 
marker off Sarah Creek moutt.-
depth 12m 
Flashing marker off Sara.ii. 
Creek mouth, 
depth 7m 
Off Yorktown beach, 
depth 26m 
Downstream from Naval Weapou. 
St at ion pier, 
depth 10m 
Deepest point between Sta . l 
and 3, 
depth 14m 






Sampling was conducted on a weeHy basis from May 10 through October 10, 
1974 . C:)rnplete sampling runs, including all 18 stations, were performed 
bi-weekly, beginning May 21 (Table 2). These runs required 2 boats working 
- simultaneously, and were ti1:,ed so as to bracket the predicted time of high 









begun at the two upstream transects ( 5 and 6) and was completed in from 3 .3 
to 4. 7 hours . 
Sampling in the alternate weeks was limited to Transect 3, and in five 
instances was conducted in c::mjunction with sampling runs for the VEPCO 
' 
Yorktown Ecological Study . These runs, as well as five of the seven Transect 
3 runs performed expressly for thls study, were timed to bracket low slack 
water at Yorktown . The Transect 3 runs on May 10 and October 2 bracketed 
high slack water . 
In all, 21 sampling runs (9 complete, 12 p artial) were performed . 
Sampling Methods 
At each station samples were collected at 2m depth intervals, starting 
at the bottom of the water column. An additional sample was taken at Jm 
below the water surface . A 2 liter Van Dorn bottle was used (Wild.life Supply 
Co. model 1120), pennitting samples f or salinity, D. O., and temperature 
detenninations to be obtained from a single sampler cast. 
Sam.pl e Analysis 
Salinities were measured in the laboratory using a Beckman RS-7B Inducti.:::-. 
Salinometer . Diss:)lved oxygen was determined by the Winkler iodornetric methoc. 
(American Public Health Assoclation et al . , 1971, p . 477) . The standard 
method was used until August 30, when it was replaced by the azide modificati:::-. 
6 
- Table 2 . Sampling Dates and Times for 
Di ssolved Oxygen Sampling, Summer 1974 
Full Sampling Runs . .... 
Date Times (EDT) 
.... Start Sampling High Slac}. Finish Sampling 
at YorktO\-m 
May 21 0905 1024 1315 
Jun . 4 0955 1032 1350 
- .. 1340 Jun . 19 0900 0959 
Jul . 3 0927 1008 1310 .... 
Jul . 18 0912 0946 1300 
- Aug . 2 0939 1032 1300 
Aug . 16 0848 094o 1213 
- Aug . 30 o84o 0935 1240 


















in order t o allow for the elevated nitrite levels no:rmally encounter ed in the 
York River in the fall (Jordan, 1973) . 
Tempeyatures were measured with YSI model 43TD Tele-thermor.1eters . The 
probes were inserted into the Van Dorn bottles while the sa l inity and D ,0 . 
samples were being dispensed. 
Results 
Data Presentation 
The data fr om the compl ete sampling runs are presented i n Tables 3 -ll, 
while t hos e from the partial runs are in Table 12 . In addition to the temp-
erature, salini~y, and D.O. values, density and D.o . percent saturation are 
also included, Density was determined with the aid of Table 10 in Bialek 
(1966), while percent saturation was obtained from a nomograph prepared from 
data published by Carpenter (1966) . 
Temporal Patterns 
Surface D,O.: 
Surface D. O. fluctuat ed erratically from date to date, in r esponse t o 
weather patterns and plankton activity . The lowest surface concentrations, 
4- 5 mg/ 1 , wer e measured dur ing the June 26 and July 25 runs, both of which 
f ollowed periods of overcast skies and high winds . The highest surface 
concentrations, above 12 mg/1, were measured on July 3 in patches of a red 
water bl oori (Gymnodinium s olendens) at the river mouth . 
Vertical stratif ication: On all sampling dates ther e was a certai n 
degree of vertical stratification of both density and D.O. at all s t ations . 
Table 13 presents these condit ions quantitatively f or two s tations in Transect 
3 . Density stratif icat ion is expressed in terms of vertical st ability, 
calculated as the amount of work required to raise the center of gravity of a 
8 
- Table 3 . Dissolved Oxygen Sampling Run, LO\·rer York River 
May 21, 1974 Transect l 
- St at i on l Depth Temp . sa1 .tfoo Density D.o . D.O. 
r.1 oc g/cm3 mg/1 %sat . - 0 20 .3 16.20 1.01047 8 . 73 106.5 
~ 20.1 16.26 1.01056 8 .12 98 . 6 
2 20 .0 16.21.. 1.01058 8 .10 98 .2 
4 19. 7 16.22 1 .01063 8.26 99 . 5 
6 19.8 16. 41 1.01075 7 .92 95 . 7 
8 20 .1 16. 58 1.01080 7 .92 96. 4 
l!!!!!I 10 20.1 1( .oo 1.01112 7 .00 85 . 4 
µ:-- 20 .0 17 .22 1.01132 6. 53 79 . 6 
- Station 2 0 20 .7 16.27 1.01043 9 .07 111.5 • 
X 20.5 16.31 1.01050 9. 41 115 .2 
2 20.5 16.36 1.01054 9.19 112.5 
4 20 .5 16 .36 1.01054 9. 41 115 .2 
6 20 . 5 16.41 1.01058 8 .81 108 .0 
8 20 .3 16.43 1.01065 8.20 100 .1 - 10 19 .8 17 .80 1.01180 6 .24 76.0 J~ 18. 4 19 .44 l.01337 4.32 51.6 
_).3-- 17.7 20.42 1.01426 3 . 52 41.7 
- Station 3 0 20 . 6 16.07 1.01030 9.31 114 .1 
-1---- 20.4 16.05 1.01034 9.17 111.9 
2 20 .0 16.13 1 .01050 9.03 109.5 
4 20 .2 16.24 1.01052 8. 59 104 .5 
6 20 . 5 16. 53 1 .01067 8.16 100 .1 
8 20 . 4 16. 74 1 .01086 7 .47 91.5 - 10 19.5 18 .21 1.01219 5.6o 67 .9 12 19.0 18 . 77 1.01273 4. 97 59 .9 
l4 17.3 20 . 98 1.01478 3 .05 36.0 - _).&--- 16.8 21 .80 1.01551 2 .69 31.5 
Station 4 0 21.3 16. 50 1 .01046 8.83 110 .0 
Y' 21.2 16. 50 1.01048 8. 85 110 .1 
2 20 .8 16.50 1.01059 8 .87 110 .3 
4 20 .8 16. 55 1.01063 8 .65 106 .8 
6 20 .7 16. 63 1.01071 7 .82 96 .3 
8 20 .8 16.71 1.01075 7 ,34 90 .6 
-
- 9 
- Table 3 (cont 'd . ) Transec1, 2 
Station 1 Depth Temp . Sal .%r Density D.O. D.Q. 
m oc g/cm3 mg/1 o/oSat . 
0 20 .8 16. 57 1.01064 8 .87 109. 5 
X 20 . ( 16. 60 1 .010G8 8.93 110 .0 
2 20 . 5 16. 60 1.01072 8 .91 109 .3 
4 20.5 16. 84 1.01090 8 .oo 95 . 4 - 6 16. 98 20. :; 1 .01101 7. 52 92 . 5 
8 20 . 5 17 .21 1.01118 7.14 88.o 
r 19 .6 18.10 1 .01208 5.77 70 .1 )J . 0 18 .69 1.01267 4 .68 56.4 
Station 2 0 21.1 16 .47 1.01049 9.07 112 .6 
.-J:-' 20 .9 16.46 1.01053 9.23 ll4 .l .. 2 20.7 16. 52 1 .01062 8 .99 ll0 . 6 
4 20 . 5 16.74 1 .01083 8 .43 103 . 4 
6 20 . 5 16.86 1.01092 8 .oo 98 . 4 
8 20 . 4 16.96 1.01103 7. 64 93 . 7 
10 20 .0 17 . 58 l.Oll59 6. 55 80 .0 
~ 
19.4. i8 .10 1 .01213 5.95 72 .0 - 17 .3 20 . 64 1.01452 3 .45 4o . 6 Jk" 16.7 21.4o 1 .01523 2 .96 34. 6 
% 16.7 21.64 1.01541 2 .90 33 .9 - % 16.5 22 . 04 1 .01576 2 .86 33 . 4 J-2 16. 5 22.20 1.01588 2 .76 32 .2 
Station 3 0 20 .8 16.44 1.01054 9.21 ll3 ,6 
-J:/ 20. 6 16. 45 1 .01059 8 .89 109 .2 
2 20. 4 16. 50 1 .01068 8.73 106.8 
4 20.4 16. 52 1.01070 8. 89 108 .7 ..... 
6 20 .3 16. 61 1.01078 8.18 100 .0 
8 20 .4 16. 66 1.01080 8.28 101 . J... 
10 20 .3 17 .06 1 .01112 7 .70 91..,. 3 - 12 18 . 5 19.38 1.01330 4.38 52 . 4 
Station 4 0 20 .8 16.63 1.01069 9.03 lll - 5 - ¥ 20 .7 16. 62 1.01070 8 .26 101 .8 
2 20 .7 16.62 1 .01070 8 .81 106 . 5 






Table 3. (cont ' d . ) Transect 3 
Station 1 Depth Temp . Sal .%,1 Density D.O. D.o . 
..... OC g/cm3 mg/1 %,sat . 
0 22 .c 17 .02 1.01068 8.25 104.3 
..J:-' 21.5 17 .02 1.01081 8.39 105 .3 
2 21.2 16.99 1.01085 8. 45 105.4 
4 20.9 17 .02 1.01095 8.06 99 .9 
6 20.7 17 .12 1.01108 7.20 89.0 
8 20.8 17 .18 1.01110 7 .07 87. 6 
10 20.3 17 . 54 l.Oll49 6.39 78.5 - y 19.9 18.10 1.01201 4.57 55 .8 
Station 2 0 21.2 16.86 1.01076 9.23 u5 .1 
y 21.3 16.86 1.01074 9.29 l16 .1 .. 2 21.2 16.86 1.01076 9.17 114. 4 
4 21.0 16.89 1.01083 9.03 112 .2 
6 20 .9 16.94 1.01089 8.43 104 .5 
8 20 .8 17 .11 1 .01105 7 .18 88 .8 
10 20.6 17 .22 l.Olll7 6.79 83 .8 
~ 20 .2 17.66 1.0116o 5.91 72 .5 
%" 18.9 19.21 1.01309 4.07 49.0 
Station 3 0 2l. 5 16.83 1.01066 8.83 110.7 
k 21. 5 16.82 1.01066 8.79 110.2 
2 21.4 16.81 1 .01067 8.79 109.9 




Table 3. (cont 'd. ) Transec:t 4 
Station 1 Depth Temp. Sal .%,,; Density D.o. D,O. 
m oc g/cm3 mg/1 %sat . 
0 21.0 16.94 1 .01087 7.84 97 .4 .... ..l 21. 0 16. 93 1.01086 7 .86 97 . 6 
2 21.0 16.93 1.01086 7.82 97 .1 
4 20 .7 16.97 1.01096 7 .27 89 .8 
6 20 .8 17 .08 1.01193 6.93 85 . 7 
Station 2 0 20.8 16.78 1 .01080 7.72 95 .5 
l 20 .8 16.77 1.01079 7.68 95 .0 
2 20 .7 16.80 1.01083 7.62 94.1 
4 20. 5 16.84 1.01090 6.99 85 .9 
6 20. 5 16.95 1.01099 6.53 80 .3 
"' 8 20 . 5 17.10 1.01110 6. 44 79.2 
10 20 .4 17 .36 1.01133 6.26 77 .1 
12 19.9 17.87 1.01183 5. 78 70 .6 - ~ 19.2 18.50 1.01247 5.05 61.0 
~ 18.2 19.87 1.01374 3.70 44 .1 
- Station 3 0 21.0 16.84 1.01079 8.30 103 .1 
..l 20 .9 16.85 1.01082 
2 20 .8 16.88 1.01087 7.64 94. 5 
4 20.8 16.88 1.01087 7.70 95 .3 
6 20 .8 16.90 1.01089 7.66 94.8 
8 20.7 16.92 1 .01092 - 10 20.3 17 .31 1.01131 6.10 74.8 
Station 4 0 21.2 16.99 1 .01085 7.72 96.3 - ...-1 21.1 16.96 1.01086 7.64 95 .1 2 21.1 16.96 1.01086 7. 52 93 .6 
4 21.0 16.95 1.01088 7.23 89.8 






.... Tabl e 3 . (cont 'd . ) Transect 5 
- Stati.:m 1 Depth Temp. Sal .'Jx, Density D.o . D.O. m Oc g/cm3 mg/1 1iBat . 
0 20.6 16.89 1 .01092 7. 76 96.9 
1 20 .6 16.78 1.01084 5. 68 69 .8 
2 20 .5 16.85 1.01091 5. 74 70 .6 
4 20.5 16.85 1.01091 7 .72 94.9 
6 20.4 16.89 1.01098 7 .82 96.0 
8 20.2 16.88 1.01101 7 .21 88 .1 
10 20.1 17 .19 1.01126 6.59 80.5 
12 19 .9 17 .40 1.01148 6.06 73 .8 
14 19.7 17 .60 l.Oll67 5.86 71.2 
16 19.6 17 .86 1.01190 5.64 68.5 
"18 19 . 4 17 .77 1.01188 5.86 70 .7 
20 18 .8 18 .67 1.01270 5.01 6o .1 
22 18 .3 19.32 1.01330 4.24 50.6 







Table 3 . (cont 'd. ) Transect 6 ..... 
station 1 Depth Temp . Sal.%o Density D.O. D.O. 
m OC g/cm3 mg/1 %Sat . 
0 21.0 16.88 1 .01082 7 .31 90 .8 
~ 20 .9 16.93 1 .01088 7.03 87 .1 
2 21.0 17 .02 1.01093 6.87 85 .3 
4 20 .9 17 .23 1.01111 
6 21. 0 17 .27 1.01112 6.22 77 .4 - 8 21.3 17 .30 1.01107 6.18 77 .2 
station 2 0 20 .6 16.85 1.01089 7 . 43 91. 5 
y 20.5 16.85 1.01091 7 .39 90 . 9 
2 20 .4 16.95 1.01102 6 .93 85 .0 
4 20 .3 17.10 1.01115 6.46 79 .3 - 6 19.8 17.91 1.01188 5.27 64 .3 .. 8 19.2 18.56 1.01251 4. 95 59 .8 
..J..O 19.0 18.79 1.01275 4 . 44 53 . 5 
12 18 . 9 19 .03 J.. 01295 4.10 49 .4 
14 18 .8 19.07 1.01300 4 .06 48.8 
Station 3 0 20 .9 17 .30 1.01116 7.31 90 .8 
1 20 .8 17 .32 1 .01121 6.89 85 . 4 
2 20 .5 17 .32 1.01127 6.75 83 .2 







- Table 4 . Di ssol ved Oxygen Sampling Run, Lower Y::)rk River June 4, 1974 Transect 1 
Station 1 Depth Temp . sa1 . %o Dens ity D.Q. D.Q. 
m ::)c g/cm3 mg/1 '{£sat . 
0 21.3 16. 46 l.010li3 7 . 46 93 .0 
% 21.0 16 . 49 1.01053 7 . 48 92 . 6 
2 21.0 16.97 1 .01089 6 .82 84 .7 
4 21.0 17 .01 1 .01092 7 .12 88 . 4 - 6 21. 0 7.42 17 . 15 1 .01103 92 .3 
8 21.0 17 .31 1 .01115 7 .16 89 . 1 
10 21.0 17 .30 1.01114 7 .20 89 .6 
12 21. 0 17 .46 1.01126 4 .62 57 . 5 
Station 2 0 21 .8 16 . 50 1.01034 7 .82 98 . 5 
_:l 21.6 16.59 1.01046 7 .86 98 .6 
~ 21.0 16. 57 1.01059 7. 94 98 . 4 
4 21.0 16.85 1 .01082 7 . 38 91. 4 
6 20 . 9 16.84 1 .01081 7 .36 91.1 - 8 21. 0 17 . 50 1. 01129 6 . 47 80 .6 
10 21.0 17 .74 1 .01147 6.37 79.5 
12 21. 0 18 . 12 1.01176 5 .83 72 .9 - w 21.0 18 .28 l.Oll88 5 . 47 68 . 4 
Station 3 0 21. 5 16.15 1 .01015 8 .oo 100 .0 
.... ....1--' 21. 0 16 .18 1.01030 8 .27 102 .3 
2 20 .8 16.24 1.01039 8 .23 101.4 
4 20 .8 16. 48 1.01057 7 .70 95 .0 
6 21.0 16.74 1 .01072 7 .36 91.2 
8 21.0 17 .25 1.01110 6 .86 85 . 4 
10 21.0 18 .08 1.01173 5.79 72 .1 
12 21. 0 18 .31 1. 01190 5.35 66 .9 
-14 20 .9 18 . 46 1.01204 4. 99 62.4 
,lt, 20. 5 19 .28 1 .01275 4.oo 49 .8 
-:t!:f 20 .0 20.22 1.01359 2 .92 36.2 - 1.9 20 .0 20 .30 1.01365 2 .75 34 .1 
Stat ion 4 0 21.5 16. 68 1. 01055 7 .83 98 .0 
1 21.2 16.70 1.01064 7 . 59 94 .5 ..... 2 21.0 16.81 1.01077 7 .91 98 .2 
4 21.0 16.97 1 .01089 7 .69 95 . 5 
6 21.0 17 .20 1.01107 7 . u 88. 4 
8 21.0 17 . 42 1.01123 6 .30 78 . 4 
-
15 
Table 4. (cont'd.) Transect 2 
Station 1 Depth Temp . sa1 .%o Density D.O. D.O. 
m oc g/cm3 mg/1 %,Sat . 
0 21.2 17 . 47 1.01122 7 . 50 93 .8 
__.1--- 21.1 17 . 46 1.01124 7 .08 88 . 5 
2 21.0 17 .42 1.01123 7 .36 92 .0 
4 20 .9 17 . 51 l.Oll32 6. 57 81.7 
6 20.9 17 . 68 1.01145 6. 51 81.0 
8 20.9 17.99 l.Oll68 6.05 75 . 5 
10 20 .6 18.43 1.01208 5.09 63 .2 - 12 20 .7 18.33 1.01199 4 .88 60 .7 
Station 2 0 21.2 16. 50 1.01048 7.82 97 .3 
..J:--- 21.0 16. 68 1.01067 7 .86 97 .4 
2 21.0 16.87 1.01082 7 .90 98 .1 
4 21.0 17.10 1 .01099 7.76 96 . 5 
6 21.0 17 .35 l.Olll8 7. 6o 94 . 6 
8 21.0 17. 59 l.Oll36 7.12 88.8 
10 21 .0 17 .88 1.01158 6.21 77.6 
12 20 . 5 18.21 1.01194 5.47 67 .7 
14 20 .3 18. 55 1.01225 4.88 60 .2 
16 20 .2 19.21 1.01277 4.30 53 .2 - 18 19 .8 20 .02 1.01348 3 .26 40.2 20 19.8 20 .28 1.01367 2 . 94 36.3 
,,21 19.8 20 .43 1 .01378 2. 80 34.6 
- Station 3 0 21.0 16.25 1.01035 7 . 76 96.0 
..,.l 20.8 16.25 1 .01040 7 .92 97 .6 
2 20 . 4 16.44 1.01064 7. 98 97 . 6 - 4 20.8 16.63 1 .01068 7 .80 96.3 
6 20.8 17 .00 1.01096 7 . 46 92 .3 
8 20 .8 17 . 57 l. Oll4o 7. 06 87 . 6 
10 20 .8 17.68 1.01148 6 .77 84.1 
1 L,5 20 .8 18. 51 1.01210 5.11 63 . 7 
Station 4 0 21.2 16. 54 1.01051 7 .50 93 .4 
-1 21.0 16.75 1 .01073 7 .62 94 .7 
2 20. 9 16.94 1.01089 7 .76 96.2 
_3 20 . 9 17 .41 1.01124 7 .06 87 .7 
-
- Table 4. (cont 'd. ) Transect 3 
Station 1 Depth Temp. sa1$o Density D.o . D.O. 
r:1 OC g/cm3 mg/1 o/iBat. 
0 23 .1 17. 92 1.01107 8 .13 105 .4 
..1 22 .8 17. 88 l.0llll 8 .23 106.3 
2 22 .7 17. 84 1.01111 8 .50 109 .5 
4 21.3 17 . 87 1.01150 7.15 89 .8 
6 21.2 18.05 1.01165 6 .28 78 .8 
8 21.2 18 .04 1.01165 6.42 80 .5 
10 21.2 18.34 l.0ll87 5. 56 69 . 9 
Station 2 0 21.7 16. 68 1.01049 8.05 101.2 
1 21.5 16. 75 1.01060 8 .33 104.4 
2 21.2 17 . 44 1.01119 8 . 63 107.9 
" 4 21.3 18. 65 1.01209 7 .89 99 . 4 
6 21.2 18. 90 1.01230 7 .35 92 . 5 
8 21.1 18.00 1.01165 6.85 85 .8 
10 21.1 18 .08 l.0ll71 6. 53 81.8 
12 21.0 18 .12 1.01176 6.28 78 .6 
14 21.0 18.21 1 .01183 5.96 74. 5 
Station 3 0 21. 5 17 .03 1 .01081 8 . 53 107 .0 
1 21.5 17 .11 1.01087 8 . 49 106 .5 
2 21.4 17 . 40 1.01126 8 .27 103 . 7 
4 21.4 17 . 59 l.0ll26 7 .89 99 .2 
6 21.4 17 . 67 1.01132 7 . 61 95 . 6 
8 21.2 17 . 85 1.01150 6 .71 84.1 







Table 4 . (cont'd. ) Transect 4 
Stat.ion 1 Depth Temp . sa1.%o Densi~y D.o . D,O. 
In oc g/cm~ mg/1 1cEat . 
0 22 .0 17 .87 1.01132 7 .47 95 .1 - .1 21.8 17.88 1.01138 7. 53 95 .5 2 21.5 17 .88 1.01146 7 .31 92 .2 
4 20.9 17 .93 1 .01164 5.86 73 .1 
6 21. 0 18.07 l.Oll72 5.66 70 .8 
Station 2 0 22 .0 17 .72 l .Oll21 8 .48 107.7 
.l 21.9 17 .71 1.01122 8 .60 109.1 
2 21.6 17 .75 1.01133 8. 54 107 . 7 
4 21 .4 17 .87 1.01147 7 . 44 93 .7 
6 21.1 17 .94 1.01160 7 .12 89.2 
8 21.1 18 .00 1.01165 6.47 81.0 
10 21. 0 18 .04 1.01170 6.07 75 .9 
12 21.0 18 .36 1.01194 5.35 67 .0 
14 21. 0 18 .24 l .Oll85 5.65 70 .7 -16 20.8 16. 68 1.01072 4.84 59.8 
Station 3 0 21.8 17 . 45 l .Oll05 8 .42 106 .4 
1 21.4 17 . 54 1.01122 8 .26 103 . 7 
2 21.3 17 .70 1.01137 7 .84 98 . 4 
4 21.2 17.84 1.01150 6.98 87.5 
6 21.1 17 .88 1.01156 6.37 79 .6 
8 21.0 17 .99 1.01166 5.87 73 .4 
.... 10 21 .0 18.03 1.01169 5.97 74 .6 
12 21.1 17 .92 1.01159 6. 51 81.4 
- Station 4 0 21.9 17. 75 1.01125 7 . 46 94. 6 l 21.8 17 . 75 1.01128 7 .76 98 .2 
2 21.5 17 .77 1.01137 7 .24 91.2 
4 21.2 17 .88 1.01153 6. 69 83 .8 
6 21.3 17 .94 1.01155 6. 53 82 .0 




Table 4. (cont'd. ) Transect 5 
-
Station 1 Depth Temp . Sal .'/oo Dens i~y D.O. n.o. 
m OC g/crn mg/1 '{.:Sat . -
0 21..: 17 .61 1.01135 6. 47 80 .9 
1 21.0 17 . 62 1.01138 6.15 76.7 - 2 20.8 17 .71 1.01150 6.07 75 . 4 4 20 .8 17 .85 1.01161 5.87 73 .0 
6 20 .8 17 .9j 1.01167 5.71 71.1 
8 20 .8 18. 06 1.01176 5.73 71.3 
10 20 .9 18.25 1.01188 5.19 64 .9 
12 20 .9 18.32 1.01193 5.17 64 .6 
14 20.8 18.34 1.01198 5.15 64.2 
"16 20.8 18 .34 1.0119:, 5.23 65 .2 
18 20 .5 18 .40 1.01208 5.17 64.1 
20 20 .5 18 .53 1.01218 4.86 60 .2 
22 20. 5 18 .60 1.01223 4.66 57 .8 
24 20 .7 18 . 57 1.01217 4.74 59.1 












- Table 4. (cont'd. ) Transect 6 
Station 1 Depth Temp . Sal . %, Densi5y D.O. D.O. m oc g/cm mg/1 'fi;Sat . 
0 21.2 17 . 72 l.0114o 6. 47 81.C 
..1 2J.l 17 .74 1.01145 6.37 79 .6 
2 21.0 17 .98 1 .01165 6.07 75 .9 
4 21.0 18.08 1.01173 5.57 69 .6 - 6 21.0 18 .08 1.01173 5.59 69 .9 
8 21.0 18.08 1.01173 5.69 71. .=... 
9 20 .9 18.05 1.01173 5.61 70.c -
Station 2 0 21.2 17.86 1 .01151 6.86 86 . .=... 
1 21.1 17 . 83 1.01152 6. 53 81.E - 2 21.0 17 .83 1.01154 6.29 78.E " 4 21.0 17 .98 1.01165 6.17 77 . .=... 
6 20.9 18.21 1.01185 5.78 72 .2 - 8 20.9 18.33 1.01194 5.52 69 .c 10 20.9 18.38 1.01198 5.28 66 . : 
12 20.8 18.49 1 .01209 5.10 63 .c 
14 20 .8 18 . 59 1.01216 5.14 64.2 -
Station 3 0 21.4 18.08 1.01163 6. 55 82 . = 
1 21.1 18 .09 1.01172 6.42 60 . -- 18.09 l.Oll74 6.67 63 . -2 21.0 
4 21.0 18.27 1.01187 5.64 70 --= 
6 20.8 18.29 l.Oll94 5.72 71. =-
8 20.9 18.38 l.Oll98 5.56 6;..= 
10 20.9 18. 41 1.01200 5.30 66.~ 







Table 5, Dissolved Oxygen Sampling Run, Lower York River 
June 19, 1974 Transect 1 
""" Sal.%., Station 1 Depth Temp . Density D.o . D,O. 
m Oc g/cm3 rng/1 o/oSat . 
- 0 24 .4 17 . 13 1.01012 7 . 92 104 .8 
-Y 24 .7 17 .14 1 .01005 7 .94 105 .7 
2 24 . J.. 17 .24 1 .01021 7 .70 101.9 - 4 24 . 4 17.30 1.01025 7 .30 96 .6 6 24 . 4 17 .36 1.01030 7 .04 93 .1 
8 24 .2 17 . 68 1 .01059 6 .10 80 .7 
10 23 .9 18 . 59 1.01136 4.96 65 . 5 
l2 23 . 1 21.67 1.01388 2 . 44 32 .3 
Station 2 0 25.2 17 .37 1 .01008 8 .34 112 .1 - -1. 25.0 17 .25 l.010J5 8 . i.+o 112.4 2 24. 6 17 .38 1.01026 8 .28 110 .3 
4 24 .3 17 .44 1.01039 7 .90 104 . 5 - 6 24 .2 17.40 1.01038 7 . 54 99 .6 8 24 . l 17 . 57 1 .01053 7.14 94 .1 
10 24 .o 20 .28 1.01259 5 .00 66.8 
l2 23 . 1 20 .88 1.01329 3 . 16 41.6 - } 1-, 23 . 4 23 .34 1 .01506 1.74 23 .4 
1-5' 22 . 4 2!.i . 54 1 .01623 1.12 14. 9 
Station 3 0 25.1 17 .36 1.01010 7 .92 106.2 
_l 25.0 17 .33 1 .01011 7 .90 105 .8 
2 24 . 4 17 .34 1 .01028 7 .68 101 .6 
4 24 .2 17 .47 1 . 01043 7 . 48 98 .8 
6 24 . 1 17 .60 1 .01056 7 .06 93 .o 
8 23 .8 17 .79 1.01079 6. 58 86.5 
10 22 .8 20 .72 1.01325 3 .30 43 .2 
l2 22 .7 20 .96 1.01345 3 . 00 39.3 
14 21.4 25 .03 1 .01687 1.00 13 .0 
..1-6 21.3 25 .18 1.01701 1.00 13 . o 
18 21.3 25 .22 1.01704 1.00 13 . o 
20 21.4 25 .30 1.01707 1.00 13 .1 
21 21.4 25 .32 1.01709 .88 11.5 - Station 4 0 25 .2 17 .33 1.01005 8 .30 111. 5 
- 1 25 . 0 17 .39 1.01016 8 .24 110 . 4 
2 25 .0 17 .29 1. 01008 8 .16 109 .3 - 4 25. 0 17 .33 1.01011 8 .10 108. 5 6 24 .9 17.35 1 .01014 7 .90 105 . 6 





Table 5 ( cont 'd. ) Transect 2 
- Station 1 Depth Temp. Sal .%, Density D.0 . D.0 . 
r.l OC g/cm3 mg/1 %sat . 
- 0 24 .8 17 .27 1.01012 7.80 104.o 
~ 24 . 7 17 .33 1.01019 7.78 103 .7 
2 24. 6 17 .31 1.01020 7 .72 102 . 6 - 4 24. 5 17 . 42 1.01031 7 .30 96 .9 6 24.4 17 .71 1.01056 7 .00 92 . 9 
8 24 .o 18 . 14 1 .01098 6.32 83 . 5 
10 24.2 18 .86 1 .01147 5.34 71.1 
Jd 22 .7 22 .30 1.01446 1.90 25 .0 
Station 2 0 24 .9 17 .26 1.01008 8 .12 108. 5 
""' _.,1 1,, 24 .8 17 .30 1. 01014 8 .08 107 .7 
2 24 .6 17.35 1.01024 7 . 86 104. 5 
4 24. 5 17 .36 1.01027 7. 54 100. 1 - 6 24. 4 17 . 48 1.01039 6. 80 90 .2 8 23 .9 17 .81 1.01077 6 .34 83 .4 
10 22 .9 20 . 54 1.01309 3 . 46 45.3 
l2 22 .1 22 .83 1 .01502 1.86 24.3 - --14 21. 4 24 .72 1 .01663 14.3 1.10 
16 21.3 25 .28 1.01709 .88 11.5 
18 21.4 25 .34 1.01710 . 92 12 .0 .... 20 21. 5 25.36 1.01710 1.16 15 .2 
Station 3 0 24 .9 17 .29 1.01010 8.24 110.0 .... , 1 24 .8 17 .26 1.01011 8 .14 108 .5 
2 24 .7 17 .43 1.01026 7 .86 104 .8 
4 24 .6 17 . 47 1 .01032 7 .26 96. 6 
6 24 . 5 17 . 49 1.01036 7 .30 97 .0 
8 24.2 18.05 1.01086 6 .oo 79 .5 
10 23 . 4 20 .23 1. 01272 3 .60 47.5 
l2 22 . 5 23 .22 1. 01521 1.80 23 .7 -
Station 4 0 24 .6 17.29 1.01019 6 .70 89 .0 





- Table 5 (cont 'd. ) Transect 3 
- Station 1 Depth Temp. Sal. %VJ Density D.o. D.O. m OC g/cm3 mg/1 1oSat . 
- 0 25 .1 17 .36 1.01010 7 .86 105 . 5 y 24. 7 17 .36 1.01021 7.94 106.0 
2 24.3 17 .38 1.01034 7.90 104.4 
4 24.3 17. 53 1.01042 6.92 91.6 - 6 24.1 17. 74 1.01066 6.24 82.2 
8 24.o 18 .23 1.01105 5.50 72 .6 
10 23.6 19 .31 1.01198 4.50 59.3 
Station 2 0 25 .1 17 . 43 1.01015 8.16 109 .5 
_.}:- 24.9 17 . 44 1.01021 7 .82 104 .6 - 2 24.3 17 .48 1.01042 7.50 99 .2 4 .. 24 .o 17 .67 1.01063 5.82 76.6 
6 24.o 17 .86 1.01077 5.76 75 .9 
8 23 .5 19.00 1.01176 4.60 6o .4 - 3.60 47 .2 10 23 .0 20.33 1.01290 
, 12 22 .2 22 .66 1.01488 2 .08 27 .2 
14 21.9 23 .83 1.01583 1.58 20 .7 
Station 3 0 24.9 17 .36 1.01015 6.94 92.8 
,,1 24.8 17 .35 1.01018 7.24 96.5 
2 24.8 17 .29 1.01013 7.48 99.7 
4 24. 7 17 .35 1.01020 7.32 97 .4 
6 24.3 17 .35 1.01032 6.88 91.0 .... 8 23 .7 18.63 1.01144 4.80 63 .2 









.... Table 5 ( cont 'd . ) Transect 4 
Station 1 Depth Temp . Sal .%0 De.ns1ty n.o. D.0 . 
m oc g/cm mg/1 o/oSat . 
0 25.0 17 . 43 1.01018 7.52 100 .7 .... 
.>-- 24. 7 17 .46 1.01029 8.54 113 .9 2 21-r . 1 17 .57 1.01053 6.90 91.0 
4 24 .1 18.08 1.01092 5.70 75 .4 - 6 23. 5 19.22 1.01193 5.10 67 .1 J 23 .9 21 . 62 1.01363 3 .16 42 .4 
Station 2 0 24.8 17 .39 1.01020 7.00 93 .3 
.1 24.1 17. 50 1.01048 6.50 85 .7 
2 23 .8 17. 59 1.01064 5.98 78. 5 
4 23 . 6 18.64 1.01147 4.82 63 .3 
6, 23 . 5 18.97 1.01174 4.72 62 .o 
8 22 . 5 21. 51 1.01393 2.82 36.8 
10 22 .1 23.18 1.01529 1.98 25.9 
12 22 .0 23 .47 1.01554 1.90 24.9 
14 21.8 24.61 1.01644 1.74 22 .8 
,16 21.7 25 .07 1.01682 1.14 14.9 - 17 21.6 25 .16 1.01691 1.10 14.11 ,, 
Station 3 0 24.6 17 .36 1.01024 7.22 96.0 .... ..-1 24.3 17.36 1.01033 7. 4o 97 .7 
2 24.1 17.37 1.01038 7.06 93 .o 
4 23.8 17 .68 1.01070 5.74 75 .2 
6 23.6 18.79 1.01159 4.64 60 .9 
8 23.2 20. ll 1.01268 3.80 49 .9 
10 23 .1 20 .25 1.01282 3.76 49 .3 





Table 5 (cont ' d. ) Transect 5 
- Station 1 Depth Temu . Sal .~ Density D.O. D.O. 0 - g/cm3 mg/1 %,Sa: . m C 
- 0 24. 4 17 .24 1.01021 6 .98 92. -
1 24 .2 17 .22 1.01024 6 . 46 85 .~ 
2 24 .3 17 .26 1.01025 6 . 40 84. ; 
4 23 .8 17 .83 1.01082 5.90 77 · ; 
6 23.6 18. 81 1 .01160 4 .80 63 .::.. 
8 23.6 18 .77 1 .01157 4 .94 64 . ;. 
10 23 . 6 18 . 67 l.Oll50 4 .96 6c: -,) . -
12 23 . 1 20 .07 1.01268 3 .84 50 . :: 
14 23 .1 20 .31 1.01286 3 .70 48 .-= 
16 22 .8 21.11 1. 01354 3 .08 4c . -..... 18 .. 22.6 21.65 1.01400 2 .78 36. -
20 22 . 5 22.12 1.01439 2 . 54 3- -j-~ 
22 21.8 24 .30 1 .01621 1.34 17 . 5 
24 22 .0 24 .33 1. 01618 1.26 1E. 5 









Table 5 (cont 1d.) Transect 6 
- Station l Depth Temp. Sal. %, Density D.0 . D. 0 . 
m OC g/cm3 mg/ 1 'fJ:iat. 
- 0 24 .3 17.54 1.01046 6 .28 83 .1 
.,Jc- 24.2 17 . 62 1.01054 6.16 81.4 
2 23 .8 i 7.78 1.01078 6.08 79 .8 - 4 23 .6 18 .47 1.0ll35 5.20 68 .2 6 23 . 5 18 .90 1.01169 4. 96 65 .1 
8 22 .8 2l .32 1.01370 3 .16 41.5 - 9 22 .8 21 .62 1.01393 3 .00 39. 5 
Station 2 0 24.2 17 .30 1 .01030 6 .28 82.8 - -1 24 .o 17 .33 1.01037 6 .20 81.5 2" 23 . 9 17 . 50 1.01054 6.oo 78 .8 
4 23 .8 18.12 l.Oll03 5.30 69 .7 
6 23 .1 20 . 40 1.01293 4.oo 52 . 5 - 8 22 .9 21.16 1.01355 3 .24 42.6 
10 22 . 6 21 .97 l. Ol424 2 .74 36.0 
12 22 .2 22 . 46 1.01472 2 .36 30 .8 - 14 22 .2 22 . 64 1.01486 2 .26 29. 5 
Station 3 0 24 .1 17 .11 1.01019 6.22 81.8 
1 24.o 17 . 19 1.01027 6.10 80 .1 
2 23 .8 18.10 1. 01102 5. 48 72 .1 
4 22 .9 20.73 1 .01323 3 .50 45 .9 - 6 22 . 9 21. 00 1.01343 3 .36 44. 1 8 22 . 6 21.38 1.01380 3 .00 39.3 





Tabl e 6. Dissol ved Oxygen Sampling Run, Lower Yor k River 
Jul y 3, 1974 Transect 1 
Station 1 Depth Temp . Sal . %:, Density D.O. D.O. 
m oc g/cm3 mg/1 o/oSat . 
- 0 25 . 1 JS .05 1 .01062 9 .30 125.3 
-1 25 .0 18 .05 1.01065 9 .24 124.:: 
2 25 .0 18 . ll 1 .01069 9 .02 121.3 
4 24 .9 18 .16 1.01075 8 .76 u 7 .7 
6 24 .2 18 .35 1.01088 7 .77 103 .0 
8 23 .1 20 .23 1.01280 5.06 66. 4 
10 23 .1 20 . 41 1.01294 4 .82 63 .3 
Station 2 0 26 .0 18.14 1.01044 12 .15 166. 6 - 1 25 .9 18 .16 1.01047 12 .03 164 . ~ ~ 25 .1 18.20 1.01073 10 . 48 141.~ 
4 24. 8 18 .19 1.01080 8 .27 110 .9 
6 24 .8 18 .34 1.01092 8 .05 108 .c 
8 24 .1 18 .76 l.Oll42 7 . 43 98 .5 
10 23 .1 19 .93 1.01258 5 . 46 71. ~ 
12 22 .8 21.38 1.01375 3 .94 51. -
13 22 .8 21.39 1.01376 3 .88 51. ::. 
Station 3 0 26 .0 18.26 1.01051 11. 23 154 . =-- 1 25 . 5 18 . 22 1.01063 11 . 59 157 . 5 2 25 .1 18 .34 1 .01083 10 .18 137 .~ 
4 24. 5 18.38 1.01103 8 .19 109 .2 
6 24 .3 18 . 52 1 .01120 7 .83 101.,. . :_ 
8 23 .2 19.00 1.01185 6. 69 87 . -
10 23 .0 20 .23 1.01282 5. 10 66 .~ 
12 22 .3 21.92 1.01428 3 .71 48 . -- 14 22 .2 22 .22 1.01454 3 . 49 45. l,. 16 22 .1 23 .08 1 .01521 2 .79 36. 5 
18 22 .0 23 .20 1 .01533 2 .99 39. :: - 20 22 .2 23 .14 1.01524 2 .79 36.6 21 22 .2 23 .09 1.01520 2 .29 30 . ::. 
St ation 4 0 25 . 6 18 .21 1 .01059 8 .61 117 .3 - 1 25.1 18 .26 1 .01077 9 .30 125 . ~ 
2 25.1 18 .20 1.01073 9. 52 128. l.,. 
4 24 . 5 18 . 62 1.01121 7 . 91 105 . 7 .... 6 24.1 19 . u 1.ou 69 6 .77 90 .c 







Table 6 ( cont ' d . ) Transect 2 
Station 1 Depth Temp. Sal .°fao Density D.0. D.0 . 
H, oc g/cm3 mg/1 %sat. 
0 25 .0 17 .85 1.01050 8.51 114.3 
J_ 24.9 17 .82 1.01050 8. 1+2 112 .9 
2 24 .5 17 .91 1.01068 7. 89 105 .0 
4 24. :5 18.00 1.01075 7 .45 99 .3 
6 23 .9 18.25 1.01110 6.95 91.6 
8 23 .1 18.41 1.01144 6. 43 83 .6 - 10 23 .0 20 .44 1.01298 4. 48 58.7 .ll-- 22 .9 21.13 1.01353 3.98 52.3 
Station 2 0 25 .0 18 .12 1.01070 8.59 115.5 
_:t 25 .0 18 . 10 1.01069 8.49 114.2 
2 24.8 18 .15 1.01077 8.01 107 .4 
4 24 .5 18 .18 1.01088 7. 51 100 .1 
6 24.2 18.48 1.01118 7.21 95 .7 
8 23 .5 18 .92 1.01170 6.oo 78 .8 
10 23 .0 19.25 1.01209 5.68 74.o 
f!!!!!I 12 22.5 20 .95 1.01350 4.38 57 .o 
_14 23 .0 20.67 1.01315 5.16 67 .8 
16 22 .1 22 .72 1.01494 3. 55 46.3 
18 22 .2 22 .95 1.01509 3.07 40 .2 
20 22.1 22 .97 1.01513 3 .27 42 .7 
station 3 0 25 .0 18 .05 1.01065 8. 53 114 .7 
1 25.0 18 .05 1.01065 8.49 114.2 
2 24.3 18 .04 1.01084 7.89 104 .7 
4 24.2 18 .40 1.01112 7 .29 96.6 
6 24 .1 18.49 1.01122 6.91 91. 5 
8 24.o 18 .50 1.01125 6.83 90 .4 
10 23 .2 19 . 56 1.01227 5.48 71.8 
12 22 .9 20 .67 1.01318 4.38 57 .4 
Station 4 0 26.0 18 .36 1.01059 7.15 98 .1 
1 26 .0 18.31 1.01055 7.17 98 .4 
2 26.0 18.30 1.01054 7.19 98.7 





Table 6 (cont'd . ) Transect 3 
St ation l Depth Temp. Sal.%, Density D.0 . D.0 . 
m OC g/cm3 mg/1 o/oSat . 
0 26.6 18 .00 1.01014 7.99 110 .8 
J-. 26.5 18 .09 1.01024 8 .01 110.9 
2 25 .1 17 .99 1.01057 7. 97 107 .3 
4 24.1 17 .95 1.01082 7.27 96.0 - 6 24 .o 18 .12 1.01096 6. 97 92.0 
8 23 .5 18.87 1.01167 5.50 72 .2 
10 23 .5 19 . 73 1.01231 5. 56 73 .3 
Station 2 0 25 .0 17 .78 1.0101+5 8.63 u5 .8 
_l 24. 8 17 .86 1.01056 8. 47 113 . 4 
~ 24.o 17 .95 1.01084 7 .37 97 .2 
4 23 .9 18 .21 1.01106 5.72 75 . 4 
6 23 .2 18 . 50 1.01148 6.22 81.0 
8 23 .0 19.68 1.01241 5.20 67 .9 
10 22 .5 20 .36 1.01306 4.68 60.8 
12 22 .0 21.67 1.01418 3.94 51. l .... 
Station 3 0 25 .0 17 .86 1.01051 8 .07 108.L 
1 24.6 17 . 90 1.01065 8 .03 107 .1 - 2 24 .2 17 .95 1.01079 7 .75 102 .6 4 23 . 5 18 . 55 1.01143 5.84 76. 5 





- Table 6 (cont 'd. ) Transect 4 
- Station 1 Depth Temp. (1[ Dens1ty n .o . n .o. Sal ,1~ 
m oc g/cm mg/1 %sat . 
- 0 24.9 17 .85 1.01052 7 .73 103 .7 
1 24.8 18.01 1.01067 7.77 104.o 
2 24.3 18.01 1.01081 7 .31 96.9 - 4 23 .9 18 .35 1.01118 6.18 81.5 
6 23 .9 18 .45 1.01125 6.18 81.5 
11!!!1 Station 2 0 24. 5 17 .89 1.01066 7.83 104.2 
1 24. 5 18 .02 1.01076 7.49 99 .3 
2 24.1 18.04 1.01088 7.01 92 .7 
4 23 .8 18 .28 l.0lll5 6.27 82 . 5 
6 "' 23 . 5 18.38 1.01130 6.08 79.6 
8 23 .1 18.73 1.01168 5.58 72 .7 - 10 22 .9 20 .10 1.01276 4.80 62 .7 1.01418 4.oo 12 22 .1 21.71 51.9 
14 22 .1 22 .63 1.01487 3.59 46.8 
16 22 .0 22 .75 1.01499 3 .59 46 .8 
18 22 .0 22 .83 1.01505 3. 51 45 .8 
19 22 .0 22 .77 1.01644 3 .39 44 .2 
- Station 3 0 24.8 17 .85 1.01029 7.71 103 .2 1 24.6 17 .84 1.01060 7.85 104.7 
2 24. 5 17 .93 1.01069 7. 53 100.2 
4 24.o 18 .23 1.01105 6.63 87 .6 
6 24.o 18 .70 1.01140 5.84 77 .3 
8 23 .6 19.16 1.01186 5.62 74.1 
10 23 .5 19.89 1.01243 5.08 67 .1 - 11 22 .9 20.25 1.01287 4.68 61.2 I 
Station 4 0 24 .1 17 .92 1.01080 7.29 96.3 
1 24 .o 18.00 1.01088 7 .25 95 .6 
2 24.1 18.00 1.01086 7 .37 97 .3 
4 24 .o 18.09 1.01094 7.07 93 ,4 






Tabl e 6 (cont 'd.) Tr ansect 5 
St at i on 1 Depth Temp . sai.%o Density D.O. D.O. 
m oc g/cm3 rng/1 %sat . -
0 24.8 17 .77 1.01049 7 .35 98 .3 
l 24 . 5 17.88 1 .01066 7.13 94 .9 
2 24.o 17 .77 1.01070 6. 93 91.3 
4 24.o 17 .99 1.01087 6.47 85 .3 
6 23. 5 18. 55 1.01143 5.76 75 . 5 - 8 23 .3 18 .82 1.01170 5. 48 71. 6 10 23 .3 19 .00 1.01183 5.32 69.6 
12 23 .3 19.12 1.01192 5.38 70 .5 - 14 23.1 19.36 1.01215 4.94 64 .5 1, 23 .0 19. 42 1.01222 
18 22 .8 20.18 1.01284 4.74 61.8 
20 22.0 22.05 1.01296 3 .57 46 .4 - 22 22 .1 22 .28 1.01461 3 . 55 46.2 
24 22 .2 22 .22 1.01454 










Table 6. (cont 'd . ) Transect 6 
Station 1 Depth Temp . sa1 .%o Density D.O. D.O. 
m OC g/cm3 mg/1 %Sat. 
0 25 .0 17 .72 1.01040 7 .03 94 .4 
1 24. 9 17 .98 1.01062 6.97 93 . 5 2 23 . 5 18. 43 1.01034 6.22 81.5 
4 23 .2 18. 66 l.Oll60 5.70 74.3 
6 23 .o 19.08 1.01196 5.46 71.0 
7 22.9 19.62 1.01240 4.84 63 .1 
Station 2 0 24.1 17.89 1.01079 7.21 95 .2 
1 23.8 18 .02 1.01096 7.11 93 . 5 
a 22 .5 18 .16 1.01141 6.67 85 .7 
4 22 .5 19 .42 1.01236 5.04 65 .1 
6 22 .3 19.79 1.01269 4.88 62 .9 
8 22 .6 20.24 1.01294 4.58 59.5 
10 22 .8 20. 58 1.01315 4.14 54 .1 
12 22 .0 20. 68 1.01435 4.16 53 . 6 
14 22.0 20 .63 1.01340 4.46 57.5 
Station 3 0 24.1 17 . 41 1.01041 7 .37 97 .1 - 1 23. 9 17.70 1.01069 7 .13 93 .7 2 23 . 6 18 .04 1.01102 6. 67 87 . 4 
4 22·.5 19.29 1 .01226 5.44 70 .3 
6 22.2 19.89 1 .01278 4.78 61.6 
8 22 .0 20.31 1.01315 4. 48 57.6 







Table 7 . Di ssolved Oxygen Sampl ing Run, Lower Yor k River 
July 18, 1974 Transect 1 - Station 1 Depth Temp . Sal .foo Density D,O. D.O. 
m OC g/cm3 mg/1 °/rf!,a': . 
0 26 .0 17 . 66 1.01006 6.91 94. 5 
1 26. 0 17 . 59 1.01001 6 .91 94 . 5 
2 26 .0 17 . 49 1 .00994 6 .89 96.0 - 4 26 .0 18 .09 81.6 1 .01039 5.95 
6 25 .9 18 .05 1.01039 5.71 78 .1 
8 26 .0 19.33 1.01131 4. 68 64.6 - 10 25 .2 20 . 94 1.01274 2.90 39 .8 
12 25 .2 21.64 1.01327 2.18 30 .0 
Station 2 0 26 .1 17. 45 1 .00988 7 . 57 103 . 7 
-J.. 26 .0 17 . 50 1 .00995 7 . 55 103 .2 
2 26 .0 17 . 52 1 .00996 7 .47 102 .1 
4 26 .0 17 .32 1 .00981 6.91 9u .3 
6 26 .0 17 .84 1 .01020 6 .45 8E . l.,. 
8 26 .0 19 .99 l.Oll81 4 .20 5E.2 
10 25 .3 21 .70 1 .01330 2.42 33 . 4 .... 12 25 .1 22 .15 1.01368 2 .10 2E. ;; 
14 24 .1 23 .21 1.01477 1. 4D 1;; .o 
16 24 .o 25 . 52 1 .01652 . 4D ) , ) 
Stat i on 3 0 26. 0 17 . 50 1 .00995 7 .71 105 . 4 
1 26 .0 17 . 61 1.01002 7.69 105 .1 
2 26.0 17 .59 1.01001 7 .53 102 . :, 
1!!!!!11 4 26 .0 17 .81 1.01018 6 .55 E~ . 7 
6 25 .8 18 .12 1 .01047 5. 99 t l. 9 
8 25 .8 19 .83 1.01175 4 .46 61.5 
10 25 . 5 20 .99 1.01270 3 .38 46 . 6 
12 24 .1 22 . 58 1.01430 2 .00 27 . :. 
14 24.1 24 .13 1.01546 1.00 13 . 7 - 16 24.o 24. 53 1 .01578 1.00 13 . 7 18 24.o 25 .00 1.01614 . 6o 5.2 
20 24.o 25 .27 1.01634 . 58 ~ -c . v 
22 24. o 25 .20 1.01628 .68 9 -~ .... 
Station 4 0 26 .2 17 . 62 1.00998 7 . 53 103 . l.,. 
1 26.1 17 . 64 1.01001 7 . 47 102 . 3 - 2 26 .1 17.61 1 .00999 7 . 53 103 .2 4 26 .1 17. 62 1.01000 7 .39 101.2 





- Tabl e 7 (cont 'd. ) Transect 2 
Station 1 De:pth Temp . Sal . if;o Density D.0 . D.O. 
m oc g/cm3 mg/1 %sat . 
- 0 26.2 17 .83 1.01014 7 .43 102 .2 
1 26.2 17 .87 1.01017 7 .33 100.8 
2 26.2 18 .12 1.01036 6.85 94 .3 
4 26 .2 18 . 6o 1.01071 6.11 84.4 
6 26.2 19 .19 1.01115 5. 93 82 .1 
8 26.1 19 .44 l.0ll36 5. 63 77 . 9 - 10 25 . 5 21 .39 1.01300 2 .78 38. 5 12 25 .4 22 .34 1.01374 1.94 26 .9 
Station 2 0 26.2 17 .91 1 .01020 7 . 55 103 .8 
} 26.0 17 .85 1.01021 7 . 41 101 .5 
2 26.0 17 .75 1.01013 7 .41 101 . 4 
4 26 .0 18 .05 1.01036 6.75 92 .6 - 6 26 .0 18 .12 1.01041 6. 61 90. 6 
8 26.0 19 .22 1 .01123 5. 73 79.1 
10 25 .8 20 .69 1.01239 4.oo 55 .4 - 12 25 .1 21.78 1.01340 2 . 6o 35 .8 
14 24 . 5 23 .91 1.01517 1.06 14. 6 
16 24 .o 24 .23 1.01556 .80 10. 9 
.... 18 24 .o 25 .24 1 . 01632 .42 5.8 
20 23 .9 25 .32 1.01640 . 56 7 . 7 
.... Station 3 0 26 .1 17. 57 1. 00996 6.99 95 .8 
1 26 .1 17 .78 1.01012 7 .29 100 .0 
2 26.1 17.74 1.01009 7 .03 96. 4 
4 26.1 18 .00 1.01029 6 .71 92 .1 - 6 26.1 18 .06 1.01033 6. 67 91.5 
8 26.0 19.17 l.0lll9 5.85 80.7 
10 25.9 20.65 1 .01233 4.o4 56.1 
11 25 .5 21.30 1.01294 2 .86 39. 5 
Station 4 0 26.1 17 .87 1.01019 6. 65 91.3 
1 26.0 17 .71 1.01032 6.41 87 .7 - 25 .8 17 .94 1.01034 6.15 83 . 9 2 





Table 7 (cont 'd.) Transect 3 
Station 1 Deptb Temp . Sal . %o Density D.0 . D . : . 
m OC g/cm3 mg/1 o/oSc.- . 
0 27 .1 18 .64 1.01048 7 . 49 10:; . 5 
1 25 .8 18.38 1.01066 7 .65 1c~. 6 
2 26 .1 19.94 1.01174 5 . 53 
_ , ( = . ::, 
4 26. 5 19 .87 1.01157 5.51 r .:. 
6 26. 5 20 .04 l.0l169 5 .21 72. 9 
8 26 .1 19.59 1.01147 5.89 
r • ,,. c _. o 
10 26.0 20 .73 1.01236 4 .32 6: . 1 
Station 2 0 25.8 18 .38 1.01066 7 .69 1:; .:.. 
oil.. 25.6 18.34 1.01068 7 .77 i_:-5 . : 
2 25. 6 18.67 1.01093 6 .99 ~-;;) . -
4 25.8 19.68 1 .01164 5.85 ::,:) . : - 6 25. 5 18 . 95 1 .ou18 6.87 ::i-: -.,,f- . 8 25 .7 19 .26 1.01132 6.27 =~ -- -· -
10 25 .2 19. 64 l.0ll78 5. 69 f . ; 
12 25.2 20 . 47 1.01239 4 .68 . --· . 
14 24 . 5 23 . 54 1.01490 1.50 2 : . : 
Station 3 0 26.0 18 .16 1 .01044 8 .03 _ ..,.. ._ 
1 25 . 9 18 .23 1 .01052 7 .97 - - .,, ·-
2 25. 8 18 .41 1.01069 7 .23 ?: . : 
4 25 .8 18 .73 1.01092 6 . 63 .?: . : 
6 25 .8 19.21 1.01128 6. 45 -- . -
8 25 . 6 19.64 1.01166 5. 53 -5.: 







Table 7 (cont 'd.) Transect 4 
Stat i on 1 Dept h Temp . Sal . foo Dens3t y D.0. n.o. m oc g/cm rng/1 o/oSat . -
0 26.0 19. 40 l.0ll37 7 .35 101.5 
1 25. 7 19.46 1.01150 7.11 97 .6 
2 25.4 19. 53 1.01164 6.83 93 .4 
4 25 .0 19.71 1.01189 6.15 83 .4 
6 25. 5 19.95 1.01193 5.73 78.6 
Stat ion 2 0 25 . 5 18.49 1.01083 8.29 112.8 
1 25. 6 18.77 l.0ll00 8.07 ll0.2 
2 25 .5 19.14 1.01132 7 .25 99.0 
lt 26.0 19.83 1.ou69 6.oo 83 .1 
6 26.0 20.09 1.01188 5. 51 76.4 
8 25 . 5 20.42 1.01228 5.07 69 .7 
10 25.1 20. 54 1.01248 4.88 66 .7 
_12 25.1 21.04 1.01285 4.10 56.2 
14 24.9 21.85 1.01352 3.06 41.9 - 16 24.1 23 .18 1.01475 1.80 24. 5 17 23 .4 23 .47 1.01516 1.70 22 .8 
- Station 3 0 25 .5 18 .21 1.01062 7.59 103.2 1 25.6 18.37 1.01071 7.49 102 .0 
2 25 .5 18.66 1.01096 7.27 99.0 
4 25 .8 19.69 1.0ll64 6.ll 84 .2 
6 25.5 20.00 l.0ll96 5.77 79.2 
8 25.3 19.49 l .0ll64 6.31 86.o 
10 25.1 20 .85 - 1.01271 4.oo 54.7 
Station 4 0 26 .0 18 .34 1.01057 7.23 99 .2 
1 25. 7 18. 43 1 .01073 7.19 98 .2 
2 26.0 18.6o 1.01077 6.75 92 .8 
4 25. 5 19.38 1.01150 6.15 84.1 





- Table 7 (cont'd. ) Transect 5 
St at i on 1 Depth Temp . Sal . ~ Density D.0 . D.0 . 
m OC g/cm3 mg/1 o/c,Sat . 
- 0 26 .3 18 . 68 1.01074 7 .31 101.1 
1 26.3 19.06 l .0ll03 6.83 94.7 
2 26.3 19.26 1.01118 6.41 89.0 - 4 26 .3 19.87 1 .01163 5. 53 77 .0 
6 26.3 19. 97 l.0ll71 5 .37 74.9 
8 26.2 19. 91 1.01169 5.75 80 .0 
10 26.1 19. 99 l.0ll77 5. 45 75 .7 
12 26.0 20 . 52 1.01220 4 .60 63 .9 
14 26.0 20. 67 1.01231 4 . 50 62 . 6 
16 25.8 20 .81 1.01248 4.28 59.3 - 18' 3 .36 46 . 5 25. 5 21. 51 1.01309 
20 24 .2 23 . 54 1.01499 1.80 24. 6 
22 24.1 24 .18 1 .01550 1.10 15 .0 
24 24.1 24.42 1.01568 1.04 14.2 








'I'able 7 ( cont 'd. ) Transect 6 
- Station 1 Depth Temp. Sal. %, Density D.O. D.O. 
m oc g/cm3 mg/1 o/'oSat . -
0 25.8 19 .47 l.Oll48 6.77 93 .1 
1 25 .7 19.64 1.01164 6.55 90 .1 
2 25. 6 19.95 1.0ll89 5.91 81.3 
4 25.6 20.04 1 .ou96 5.57 76.6 
6 25 .3 20.31 1.01225 5.39 73 .8 
...-7-' 25.2 20 . 45 1.01238 5.17 70 .7 
Station 2 0 25 .0 19.33 1.01161 7.01 94.9 
1 25.4 19.67 1.01175 6.35 86.8 - ~ 25.2 19.74 l.Oll85 6.23 84.8 
4 24.9 20.12 1.01222 5.61 76.1 
6 25 .2 20 .49 1.01241 4.76 65 .1 
8 25 .0 21.55 1.01326 3.32 45 . 5 
_10 24.8 22 .04 1.01369 
12 24 .7 22 .14 1.01380 2.50 34.2 - 13 24.7 22 .19 1.01383 2.30 31.4 
Station 3 0 25 .5 19.50 1.01159 6.05 82 .7 
1 25 .3 19 . 73 1.01182 5.69 77 .6 
2 25.2 19.95 1.01201 5. 51 75 .2 
4 25 .0 20.62 1.01256 4.50 61 .3 
6 25 .1 20. 69 1.01259 4.36 59.6 .... 8 24.o 21 .34 1.01339 3 .38 45.4 






Table 8 . Dissolved Oxygen Sampling Run, Lower York River 
August 2, 1974 Transect 1 
- Station 1 Depth Temp. Sal .foo Density D.o. D.o . m OC g/ cm3 mg/1 %sat . 
0 27.1 19.04 1.01077 6 .42 90 . 4 
_1,-- 27 .0 19 .22 1 .01094 6 .60 92.9 
2 27 .0 18 .97 1.01076 6 .4o 90.0 - 4 27 .0 19.35 1.01104 5.60 78 . 9 6 27.0 19.37 1.01105 5. 52 77 .7 
8 26.9 19.72 1.01134 5.24 73 .8 
10 26. 9 19.99 1.01155 4. 66 65.8 
~ 26.9 20.15 1.01165 4.02 56. 7 
Station 2 0 27.5 18 . 68 1.01039 7.70 109.1 
-d.-" 27 .2 18 .64 1.01044 7.72 108 . 5 
2 27 .2 18.82 1 .01058 7 .76 109. 4 
4 27 .2 19.04 1.01074 7 .08 99 .9 
6 27 .1 19.28 1 .01095 6.36 89.8 
8 27. 1 19. 42 1.01106 6 .30 88.9 
10 26 .2 21.19 1.01264 3 .12 43 .7 
- 12 26 .0 22 .02 1.01332 2 .20 30.8 14 25. 7 22 .73 1.01394 1.46 20.4 
~ 25 .4 23 .02 1 .01426 1.10 15.3 
- 18 . 52 7 .48 106.3 Station 3 0 27 .7 1.01020 
-1 27 .4 18 .48 1.01027 7 .34 103 .7 
2 27 .2 18 . 62 1.01043 7.12 100 .3 - 4 27 .1 18 .72 1.01054 7 .30 102.6 6 27 .1 19.19 1.01088 6. 44 90 .8 
8 27 .0 19.38 1 .01106 5. 48 77 .2 
10 26.2 21.25 1.01269 2.90 4o .6 
12 26 .1 21.89 1.01320 2 .28 32 .0 
14 25 .8 22 .26 1.01356 1.60 22 .4 
.,J.6 25 .1 23.15 1.01443 1.66 23 .0 
,,18 25.1 23 .95 1 .01503 .64 8 .9 
...20 25 .0 24.18 1.01524 .60 8 .3 
21 25 .0 24.05 1 .01514 .6o 8 .3 - Station 4 0 27.7 18 .87 1.01046 7 .24 103 .2 
,.1 27 .7 18 .78 1.01039 7 .18 102 .2 
2 27.3 18 .84 1.01056 7 .20 101.8 
4 27 .1 19.17 1.01087 6.10 86.o 
6 27 .0 19.27 1 .01098 5.44 76. 6 
8 26.9 19.53 ..... 1.01120 5.24 73 .7 
39 
Table 8 (cont ' d.) Transect 2 
Station 1 Depth Temp . Sal .'foo Dens1ty D.0 . D.0 . 
m OC g/cm mg/1 %Sat . 
0 27 .3 19. 55 1.01109 6. 50 92 .2 
- 1 27 .2 19 . 56 l.0lll3 6. 50 91.8 
2 27.1 19.62 1.01121 6.32 89 .4 
4 27 .1 19 .80 1.01134 6.16 87 .1 
6 27 .0 19.79 1.01137 5. 64 79 . 6 
8 26.8 20.17 1.01170 5. 54 78 .0 
10 26 .3 21 .20 1.01262 3 .10 43 . 5 
12 26.2 21.24 1.01268 2.58 36.2 
Station 2 'O 27. 4 19.01 1.01066 7 .30 103 . 4 
...l 27 .2 19.05 1.01075 7 .26 102 . 5 
2 27 .2 19.05 1.01075 7 .20 101.6 
4 27.1 19.40 1.01104 6.78 95.7 
6 27.1 19. 55 1.01115 6.54 92 .4 
8 27 .1 19.68 1.01125 6.54 92 . 5 
10 26.6 20. 82 1.01224 3.64 51.3 
12 26.0 21.60 1.01301 2 .48 34. 7 
..- 14 25.8 22 . 58 1 .01380 1.60 22 . 4 
16 25.1 23 . 56 1.01474 .90 12 . 5 
18 25. 0 23 .91 1.01503 .70 9.7 
20 25.0 23.90 1.01502 .66 9.2 
Station 3 0 27 .3 19 .01 1.01069 7 .04 99 . 6 
1 27 .2 18 .99 1.01071 6.92 97 .7 
2 27 .3 19.02 1.01070 7 .14 101.0 
4 27 .3 19.32 1 .01092 6.74 95 . 5 
6 27.1 19.35 1.0ll00 6.56 92.6 
8 27.1 19.67 l.0ll24 6.72 95 .0 
10 26.5 20.87 1.01231 3. 52 49.5 
,., ll 26.2 21.37 1.01307 2.74 38.4 
Station 4 0 27 . 5 19.27 1.01082 5.64 80 .2 
--1. 27 .3 19.28 1.01089 5.34 75 .7 
2 27 .3 19.24 1 .01086 5.24 74 .3 





- Table 8 (cont'd . ) Transect 3 
- Sal.t/oo ctation 1 Depth Temp. Density D,O. D, O. 
m oc g/cm3 mg/1 %Sat. 
0 27 . 5 20 .16 1.01148 6.18 88 .3 
..:.t--' 28.0 20.23 1.01138 5.82 84.o 
2 28 .1 20 .25 l.Oll37 5.74 83.0 
4 28.2 20 .07 1.01120 6.04 87 .1 
6 28.1 20 .35 l.Oll44 5 .34 77 . 4 
8 27.7 20.35 1.01156 5.46 78 .5 
10 27 .5 20 .46 l.Oll70 5.14 73 .6 
Station 2 0 27 .3 19.85 1.01132 6.36 90 .4 - ~ 27 .2 19 .86 l.Oll36 8. 46 120.0 
2 27 .1 19.87 l.Oll39 7.56 107 .0 
4 27.0 19.95 l.Oll49 6.50 91,9 - 6 27.1 19.98 l ,Oll48 6. 46 91,5 8 27.0 20 .21 1 .01167 4.30 6o .9 
10 26.9 20.49 l.Oll91 3. 50 49 . 5 
_l2 26.0 21 .64 1.01304 1.72 24.1 
14 25 .3 22 .42 1.01384 1.32 18.3 
15 
~ 
25 .1 23 .48 1.01468 .84 11.7 
Station 3 0 27 .7 19.66 1.01105 5.74 82.2 
1 27. 5 19.74 l.Olll8 6.90 98 .4 
2 27 .3 19.82 1.01130 5. 70 80 .9 
4 27.2 19.88 l.Oll37 6.oo 85 .2 
6 27 .2 20.01 l.Oll46 5.80 82.4 







Table 8 (cont 'd. ) Transect 4 -
Station 1 Depth Temp. SaJ..t/oo Density D.O. D.O. 
m OC g/cm3 mg/1 %sat . 
0 27 .1 19.79 1.01133 6.31 89.2 
,,1 27 .1 19.83 1.01136 5.57 78. 9 
2 27.0 19.85 1.01141 6.23 88.1 
~. 27.0 19.93 1.01147 5.79 81.9 
6 27 .0 20.02 1.01152 5.09 72 .0 - Station 2 0 27.1 19.Bo l.Oll34 6.55 92 .6 
_J_ 27 .0 19.82 1.01139 6.37 90 .1 
2 27 .0 19.83 1.01140 6.05 85.6 
'4 27 .0 19. 95 1.01149 5.99 84. 7 
6 27.0 20.07 1.01156 6.70 94.7 
8 27.0 20 .17 1.01164 5.6o 79.2 
10 26.8 20.25 l.Oll76 5.22 73 .7 
___12- 25. 7 20.68 1.01241 4.20 58.1 
..14 25 .4 22 .47 1.01384 1.Bo 25.0 
16 25 .2 22.90 1.01422 l. 4o 19.4 
'17 25.0 23 .31 1 .01458 1.38 19.0 
Station 3 0 27.2 19. 73 1.01126 7.08 100 .3 
1 27.1 19. 72 1.01128 7.10 100.4 
2 27.1 19.89 1.01141 6.06 85 . 7 
4 27.0 19.99 1.01152 5.50 77 .8 
6 26.9 20 .03 1.on56 5.26 74 ,2 
8 26.8 20 .24 1.01175 4.82 68 .o 
10 26.9 20.77 1.01212 3.94 55 .8 
Station 4 0 27 .0 19.83 1.01140 6.58 93 .o 
~l 27 .0 20.11 1.01159 6.54 92 . 5 
2 26.9 19.83 1.01143 6.~o 90.2 
4 26.7 19.83 l.Oll48 6.18 86 .9 








Table 8 (cont 'd. ) Transect 5 
-
Stat i on 1 De-pth Temp . sa1.%o Dens i ty D.O. D.O. 
m oc g/cm3 mg/1 o/oSat . 
0 27.1 19.35 1.01098 5.96 84.1 - 1 27. 0 19.40 1.ouo8 5.84 82.3 2 27.0 19.47 l.Olll3 5.64 79 . 5 
4 27. 0 19.55 1.01119 5.44 76. 7 
6 27 .0 19.74 l.Oll33 5. 40 76.2 - 8 27.0 19.78 1.01136 5.38 75.9 
10 27 .0 19.68 1.01129 5.24 74.o 
12 27.0 20.01 1.01152 4.64 65.6 
14 26 .9 20.19 1.01168 4. 64 65.5 
lb 26.8 20.38 1.01185 4.38 61.8 
18 26.4 20. 81 1.01230 3.62 50 .8 
20 26.0 20 .91 1.01249 3 .44 47 .9 
22 25 . 5 22.62 1.01392 1.40 19. 5 
24 25. 5 22 . 41 1.01377 1.40 19.5 








Table 8 (cont'd . ) Transect 6 
- Station 1 Depth Temp . Sal.%, Density D.0. D.O. 
m oc g/cm3 mg/1 %,sat . 
0 27 .0 19.64 l.0ll26 6.10 86.1 
y 27.0 19.86 1.01142 5.52 78.1 
2 26.9 20.19 1.01168 5.08 71.7 
4 26.9 20.37 1.01182 4.66 65 .9 
6 26.7 20 . 40 l.0ll90 4. 56 64.2 
8 26.4 20.80 1.01229 3. 72 52 .2 
Station 2 0 27 .0 19.77 1.01135 5.98 84.4 
...l 27 .0 19.79 l.0ll37 5.80 81.9 
12 27.0 19.87 l.0ll43 5.46 77 .2 
4 26.9 19.98 1.01154 5.34 75.4 
6 26.9 20.19 1.01168 5.06 71. 5 
8 26.2 20 .98 1.01248 3. 54 49 .5 
10 26.0 21.32 1.01280 3.04 42 .4 
_J:2 26.0 21.47 1.01291 2.84 39 . 7 
. 13 26.0 21. 54 1.01296 2. 60 36 .3 -
Station 3 0 27 .0 19.82 1 .01139 5.64 79 .7 
1 27 .0 19.83 1.01140 5.64 79.7 .... 2 26. 9 19.88 l.0ll47 5.32 75.1 
4 27.0 20.05 1.01155 5.08 71.8 
6 26.5 20 . 62 1.01212 4.22 59.3 
8 26. 5 20 . 77 1 .01224 3 .90 54.8 







.... Table 9. Dissolved Oxygen Sampling Run, Lower York River 
August 16, 1974 Transect 1 
- Station 1 Dept h Temp . sa1 .%o Density o .o. D.Q. 
m oc g/cm3 mg/1 o/oSat. 
- 0 26 .8 19.39 1.0112 8.08 113.3 ..1: 26.4 19.38 1.01124 8.20 114.1 
2 26.3 19.64 1.01146 8 .02 111.6 
4 26.1 19.76 1.0116o 7.90 109.5 - 6 26.0 19. 48 1.01143 7.42 102.4 
8 25.9 19.74 1.01165 6.82 94.2 
10 25 .9 20.15 1.01195 6.98 96.6 
12 25.3 21.04 1.01280 4.60 63 .3 
Station 2 0 26.8 19.52 1 .01122 8.38 117.6 
..1-- 26 .7 19.61 1.01131 7.16 98 .4 
2 "' 26.1 19.43 l.Oll35 7.92 109.6 
4 26.1 19 .40 1.01133 8.10 112.1 
6 25 .9 19. 63 1.01157 6.96 96 .1 - 8 25.9 20.09 1.01191 6.82 94 .3 10 25 .3 20.42 1.01234 5.65 77 .4 
12 24.8 21.61 1.01337 4.22 57.6 - 14 24. 5 22 .34 1 .014oo 2.79 38.1 
Station 3 0 26.6 19.38 1.01117 8. 58 119. 9 
_l 26.4 19.6o l.Oll4o 8.58 u 9.6 - 26.2 19.58 1.01145 8.32 115. 6 2 
4 26 .2 19.83 1.01163 7. 42 103 .1 
6 26.2 20.15 1.0U86 7.16 99.6 
8 25.9 20.14 1.01194 6.63 91.7 
10 25 .2 20.75 1.0126o 5. 43 74. 4 
12 24. 9 21.28 1.01309 4.62 63.0 
14 24.9 21 .67 1.01338 4.18 57 .3 
16 24.8 22.10 1.01374 3.84 52. 6 
18 24 .3 22.83 1 .01443 3 .12 42 .5 
20 23.8 24.08 1.01550 1.79 24.3 
Station 4 0 27 .0 19.77 1.01135 8.30 117.1 
1 26 .8 19.81 1.01143 8.28 116.4 
2 26. 5 19.95 1.01163 7.70 107.8 
4 26.3 20 .02 1.01173 7 .4o 103 .2 
6 26.3 20.04 1.01175 6.96 97.1 





Table 9. (cont 'd. ) Transect 2 .... 
Station 1 Depth Temp. Sal.%/] Density D.O . D.O. 
m OC g/cm3 mg/1 if.sat. 
0 26. 7 19.65 1.01134 8.58 120.4 - 1 26.5 19.47 1.01127 8.28 115 .5 
2 26.1 19.39 1.01132 8.68 120 .1 
4 26.1 19.97 1.01176 7. 80 108 .3 
6 25 .9 19.60 1.01155 7 .36 101. 6 
8 25 .9 20. 13 1.01194 6.86 94.9 
10 25 .1 20 .71 1.01260 4.92 67.3 
12 25 .0 21.05 1.01289 4.24 58.0 
St ation 2 0 26. 5 19.94 1.01163 8.82 123 . 5 
-1 26.4 19.94 1.01166 8.86 123 .8 
2 - 26.1 19 .85 1.01167 7.96 110.3 4 26.1 19.80 1.01163 7.08 98 .1 
6 26.1 20.11 1.01186 7.22 100 .3 - 8 25 .9 20.15 1.01195 6.49 89.8 10 25 .2 20.39 1.01233 5. 53 75 .6 
12 25 .1 20 .81 1.01268 4.98 68 .1 
_14 24.7 21.94 1.01364 3.98 54.3 
16 24.1 22 .88 1.01452 3.18 43 .1 
18 23 .9 23 . 64 1.01514 2.29 31.1 
20 23 .9 23 . 90 1.01534 2.05 27.9 
22 23 .8 24 .16 1.01556 2 .29 31.1 
St ation 3 0 26. 5 19.95 1.01163 8.52 119.3 
.... 1 26. 5 19.86 1.01157 8.38 117.3 
2 26.3 19.33 1.01123 8.08 112.2 
4 26 .1 19 .59 1.01147 7.48 103 .7 
6 26.1 20 .09 1 .01185 7.78 108.1 .... 
8 26.1 19.62 1.01150 98.4 7.10 
10 25 .8 20.09 1.01194 6.31 87 .1 
12 25 .0 21.00 1.01285 4.30 58.8 - Station 4 0 26.6 19.68 1.01140 7.10 99 .4 




- (cont'd.) Table 9. Transect 3 
Station 1 Depth T@mp . Sal $KJ Density D,0 . D,O. 
rr: C g/cm3 mg/1 o/oSat . 
- 0 27 .0 19 .97 1.01135 7. 98 112 .8 ..1 26.0 20.18 1.01194 5.97 82 .8 
2 26. 0 20 .19 1 .01195 5.79 80 .3 
4 26 .0 20 .25 1.01200 6 .29 87 .4 
6 26.0 20 .25 1.01200 5.85 81.1 
8 25 .8 20 .34 1 .01212 5. 59 77 .3 
10 25.0 20. 50 1.01248 4.98 67 .8 - ..J.l 25 .0 21.02 1.01286 4.42 6o .4 
Station 2 0 27.1 19.82 1.01136 8 .82 124.7 
.l 26. 9 19. So 1.01141 9.11 128 .3 
~ 26.7 19 .83 1.01148 8.38 ll7 .6 
4 26. 5 19.99 1 .01166 7.42 103 .9 
6 26 .1 20.05 1 .01182 7. 42 103 .1 
8 26.1 20 .31 1.01201 6.67 92 .8 
10 26.0 20. 51 1.01219 5.95 82 . 6 
12 25. 5 21.17 1.01284 4 .42 61.3 - 14 25 . 5 22 .04 1.01349 3 . 58 49. 6 
15 25 .5 22 .74 1.01402 2 .90 4o .4 
- Station 3 0 27 .2 19.83 1.01133 9.27 131.6 1 27 .2 19.85 1.01135 9.11 129. 4 
2 27 .0 19.91 l.0ll46 8 .26 116.8 
4 27 .0 20 . 01 1.01152 7 .26 102 .7 - 6 27 .0 20 .10 1.01158 6. 53 92 .3 
8 27 .0 20 .25 1.01170 5.85 82 .9 








- Table 9. (cont'd. ) Transect 4 
- Station 1 Depth Temp . sai .%o Density D.O. D.O. 
m OC g/cm3 mg/1 o/'oSat. 
- 0 26 .5 19.77 1.01150 7.52 105 .1 1 26.2 19 . 78 1.0116o 7.42 103 .1 
2 26.1 19 .89 1.01170 7 .30 101.4 
4 26.0 19.85 1.01170 6.37 88.1 - 6 25 .6 20.10 1.01200 5.81 79.9 
Station 2 0 26.5 19.64 1.01140 7 .32 102.3 - 1 26.2 19.57 1.01144 7.52 104.4 2 26.0 19.75 1.01163 6.81 94.2 
4 25. 9 19.91 1.01178 6.19 85 .6 - 6 25 .9 20 .00 1.01184 6. 49 89.8 8 25 .4 20. 24 1.01217 5.71 78.2 
10 25.2 20 . 4o 1.01234 5.45 74.5 
12 25 .1 20 .80 1.01267 4.90 67 .0 - 14 24 .8 21 . 70 1.01344 3.78 51.7 
16 24 .4 21.92 1.01371 3. 42 46.4 
17 24.1 22 .96 1.01458 3 .10 42 .1 - Station 3 0 26.3 19 .53 1.01138 6.95 96.7 
1 26 .2 19.64 1.01149 6.91 96.0 
2 26.2 19.66 1.01151 6.71 93 . 4 
4 26 .0 19 .96 1.01179 6.15 85 .2 
6 25 .9 20 .05 1.01188 5.87 81.2 
8 25 .8 20 .12 1.01196 5.59 77 .2 - 10 25 .5 20 .68 1.01247 4. 82 66.4 
Station 4 0 26. 5 19.88 1 .01158 7 .28 101.9 
. 1 26 .0 19. 95 l.Oll78 7.26 100 .6 
2 26.0 19.96 1.01179 6.81 94.4 








- Table 9. ( cont 'd. ) Transect 5 
- Station 1 Depth Temp . Sal . %o Densi]Y D.0 . D. 0 . m oc g/cm mg/ 1 %,,sat . 
- 0 26. 0 19.71 1 .0116o 6. 67 92 .3 1 26.0 19.58 1.01150 6.67 92 .3 
2 25 .9 19 .58 1.01153 6.29 86.8 
4 25 .8 20.22 1.01204 5.57 76.9 - 6 25 . 6 19.67 1.01168 5.57 76 .5 8 25 .6 20 .28 1.01214 5.65 77 .9 
10 25 .3 20 .30 1.01224 5 .35 73.3 
12 25 .3 20.38 1.01230 5.19 71.1 
14 25 .2 20.12 1.01213 4.98 68 .o 
16 25.1 20 .52 1.01246 4.88 66. 6 
18 24.9 21.01 1.01289 4.08 55 .7 - 2~ 24.8 21. 65 1.01340 3.78 51.7 
22 24. 5 22 .28 1.01395 3.26 44 .4 









- Table 9. (cont 'd . ) Transect 6 
Station 1 Depth Temp . Sal . t/» Densi~y D,0. D,0. - OC mg/ 1 <%sat . m g/cm 
0 26.0 19.44 1.01140 6.77 93 . 5 
_..;i:---- 26.2 19.72 1.01155 6. 47 89 .9 
2 25.9 19.97 1.01182 5.87 81.2 
4 25. 6 20.48 1.01229 5.07 69.9 
6 25.2 20 .54 1 .01244 4.98 68 .1 - 8 25 .5 20. 62 1.01242 4.84 66.7 
Station 2 0 26.1 19.71 1.01156 6.31 87.5 
.-J:.-- 25.8 19.85 l.0ll76 6.13 84.6 
2 26.0 19.61 1.01152 5.91 81.8 
4 25. 5 20.08 1 .01202 5.67 77 .8 
6 25.0 20.72 1.01264 4.76 65 .0 
8' 25.0 21.17 1.01298 4.10 56.1 
10 25.0 21 .39 1.01314 3 .98 54.5 
-12 25.0 21.52 1.01324 3 .84 52 .6 
14 25.0 21.56 1.01327 3 .82 52 .3 
Station 3 0 26.2 19.76 1.01158 6.23 86.5 - 1 26.0 19.82 1.01168 5.93 82 .0 
2 26.0 19.94 l.0ll77 5.73 79.4 
4 25.2 20.61 1.01250 4.98 68 .2 - 6 25 .0 20.84 1.01273 4.72 64.4 8 25 .0 20.68 1.01261 4.66 63 .6 








Table 10. Dissolved OXygen Sampling Run, Lower York River 
August 30, 1974 Transect 1 -
Station 1 Depth Temp. Sal.%, Density D.O. D.O. 
m oc g/cm3 mg/1 %,sat . 
0 27 .0 19.95 l .Oll49 6.41 90 .6 
-1 27.0 19. 68 1.01129 6.41 90 . 5 
2 26.9 19. 90 1.01151 6.27 88. 5 
4 26.9 20.08 1.01160 6.13 86.5 
6 26.7 20. 66 1.01209 5.61 79.1 
8 26. 7 20 .56 1.01202 5. 45 76 .8 
10 25 .9 23 .44 1.01442 1.45 20 . 5 
12 25. 5 23.81 1.01482 1.33 18 .7 
" 20.16 1 .01161 6 .73 Station 2 0 27 .1 95 .4 
-1 27.1 20.06 1 .01153 6. 57 93 .1 
.... 2 27 .1 20.01 1.01150 6.49 92.0 
4 27. 0 19.83 1.01140 6.03 85 .2 
6 26.9 20.10 1.01161 5.79 81.7 
8 26 .5 21 .36 1.01268 
10 26.2 21. 92 1.01319 3 .44 48 . 4 
12 25 .9 23.32 1.01433 2.07 29 .2 
14 25 . 7 23 . 55 1.01456 1.79 25 .2 
15 25 . 7 23 .72 1.01469 1.71 24.1 
Station 3 0 27 .1 19.90 1.01142 7 .06 100.0 
1 27 .0 19.86 1.01142 6.97 98 .5 - 2 27 .0 20.19 1.01165 6. 69 94.6 
4 26.9 20.14 1.01164 6.03 85 .1 
6 26.9 19.46 1.01115 5.77 81.1 - 8 26.3 21. 43 1.01279 4.24 59.6 10 26.1 22 .61 1.01373 2.73 38 .5 
12 26.0 23.27 1.01426 2.11 29.8 
14 26 .0 23 . 53 1.01445 1.89 26.7 
.J.-6 25.9 23 . 54 1.01449 1.83 25 .8 
i8 25 .8 23 . 83 1.01474 1.83 25 .8 
-20 25 .8 23 .68 1.01463 1.79 25 .3 - 22 25.8 23 .84 1.01475 1 . 69 23 .9 
Station 4 0 27 .0 19.85 1.01141 6 .67 94 .2 - ~1 27.0 19.80 1.01138 6.89 97.2 2 27 .0 19.80 1.01138 6.95 98 .1 
4 27 .0 19.85 l.Oll41 6.99 98 .6 























































































(cont'd.) Transect 2 
Sal.%, Density D.O. D,O. 
g/cm3 mg/1 ~at . 
19 .79 1.01137 6.21 87 . 6 
19 .91 1.01149 6.29 88 .8 
19.81 1.01143 6 .23 87 . 6 
19 .83 1.01151 5. 93 83 .0 
19 .92 1 .01167 5. 67 79 .1 
20.65 1.01236 4 . 50 62 . 4 
22 .20 1.01369 2 .75 38 .0 
23 .35 1.01455 1.09 15.2 
19.77 1.01138 6.13 86 .3 
19. 74 1.01136 6 .17 86.9 
19 .92 1 .01154 5 .97 83 .9 
19.92 1 .01154 5. 73 80.5 
20.28 1 .01187 5. 51 77 .3 
21.37 1 .01281 3.78 52. 9 
21.74 1.01311 2.77 38 .8 
22 .88 1 .01406 2 .09 29.3 
21.80 1.01331 1.79 24 .8 
23 .39 1.01456 1. 75 24. 4 
23 .62 1.01474 1.55 21.7 
23.66 1 .01476 1.23 17 .2 
19. 58 1.01121 6 .09 85 .9 
19 .92 1.01150 6 .07 85 .7 
19 .46 1.01117 6.05 84 .9 
19 .96 1.01158 5.49 77 .2 
20 .31 1.01183 5 .15 72 . 5 
20.66 1.01221 4 . 56 63.8 
22 .10 1.01341 2 .65 37 .1 
23 .25 1.01433 1.83 25.7 
19 .47 1 .01116 5 .49 77 .2 
19. 56 1.01123 5.49 77 .2 
19. 68 1.01134 5. 41 76 .0 
19 .60 1.01128 5.17 73.3 
' ..... 
• 5 2 -
Table 10 (cont 'd. ) Transect 3 
Station 1 Depth Temp . Sal. 'J;o Density D.o. n. o. 
m oc g/cm3 mg/1 o/~at. 
0 26.8 19.93 1.ou52 6.47 91.1 
-:l 26.8 19.94 1.01153 6.43 90.6 
2 26.8 19.94 1.01153 6.33 89.2 
4 26. 6 20. 03 1.01165 5.71 80.8 
6 27 .0 20.73 1.01206 4..€,o 65 .3 
8 26.8 21.77 1.01289 3 .26 46. 4 
10 25.5 22. 94 1.01416 1.93 26.9 
li 25.5 23.19 1.01435 1.67 23 .3 
Station 2 0 26.8 19.83 1.01145 6.67 93 .8 
.1 26.6 19.97 l.0ll61 6.55 91,9 ""' ~ 26.6 20 .01 1.01164 6.27 88.o 
4 26 .3 20.19 1 .01186 5.15 71.8 
6 26.3 20.36 1.01199 5.05 70 .6 
8 25 .9 21.82 1.01320 3 .34 46 .7 
10 25. 7 22.35 1.01366 2 .55 35 .6 
-12 25 .5 22.78 1.01404 2.19 30. 5 
""' 
_14 25.2 23 . 69 1.01481 1. 51 21.1 
J..6 25.2 23 .82 1 .01490 1. 49 20.8 
Station 3 0 26 .6 19.90 1.01156 5. 97 83.7 .... _1 26.6 19.98 1.01162 5.89 82.6 
2 26 .6 19.98 1.01162 5.97 83. 7 
4 26.3 19.98 1.01172 5.73 79.9 - 6 26.2 20.04 1.01178 5.47 76.1 
8 25. 7 21.98 1.01338 1.99 27 .7 








Table 10 (cont' d.) Transect 4 
Station 1 Depth Temp. Sal.%, Dens!ty D.0 . D.0. - m oc g/cm mg/1 %Sat. 
0 26. 6 19.80 1.01148 6.05 84. 6 
1 26.4 19.78 1.01154 6.11 85 .2 
2 26.3 19 .76 1.01155 5.85 81. 4 
4 26.0 20.02 1 .01182 5.09 70.6 
6 26.0 20 . 43 1.01213 4.14 57. 5 
Station 2 0 26.3 19.78 1.01156 5.85 81.4 
-1 26.2 19.84 1.01164 5.65 78.6 
~ 26.1 19.83 1.01165 5.57 77.3 
4 26.1 20.04 1.01181 5.15 71.5 
6 26. 0 20 .33 1 .01206 4.68 65 .0 
8 25.6 21.75 1.01324 3 .08 42 .8 
10 25 .4 22 .74 1.01404 2.35 32.7 
..J.2- 25 .0 23 . 61 1.01481 1.65 22 .9 
14 25.2 23 .80 1.01489 1.59 22.2 
16-'"' -------
~18 25. 0 23 .89 1.01502 1.69 23 .5 
Station 3 0 26.1 19.82 1.01164 5.53 76 .7 
...-:L 26.2 19.91 1.01169 5. 57 77 .4 
2 26.1 19 .91 1.01171 5.37 74.5 - 4 26. 0 19.96 1.01178 5.19 71.9 
6 25 .8 21.49 1.01299 2.89 4o .2 
8 25 . 7 21.65 1.01314 3 .08 42 .9 
10 25 .3 22.45 1.01386 2 .11 29.2 
-11 25.2 22 .83 1.01416 1.83 25.4 
Station 4 0 26.2 20 .05 1.01179 5.43 75.6 
--1 26.1 20.06 1.01182 5.37 74 .6 
2 26.1 20.12 1.01295 5.41 75 .1 
4 26.0 20.11 1.01189 5.21 72 .2 








Table 10 (cont 'd.) Transect 5 
Station 1 Depth Temp . Sal.~ Dens3ty D.O. D.O. m Oc g/cm mg/1 %sat . 
0 27.0 19.66 1.01127 5.19 73 .2 
1 26.9 19.67 1.01131 5.17 72 .8 - 2 26.9 19.74 1.01136 4.98 70.1 4 26.9 19.82 1.01142 4. 84 68 .2 
6 26.8 19 .99 1.01157 4.64 65 .4 - 8 26.7 20 .28 1.01181 4.30 60 .6 10 26.5 20 .78 1.01224 3.46 48 .6 
12 26.1 21.56 1.01295 2.67 37 .4 
14 26.1 21.38 1.01281 2 .59 36.3 
16 ~ 26 .1 21.88 1.01319 2 .41 33 .8 
18 26.0 22.64 1.01379 1.73 24.3 
20 25. 8 23 . 45 1.01445 1.35 19.0 
22 25 .8 23 . 58 1.01455 1.35 19.0 
24 25 .8 23 .62 1.01458 1.35 19.0 







Table 10 (cont' d.) Transect 6 
Station 1 Depth Temp . Sal~ Density D.0 . D.0 . 
m OC g/cm3 mg/1 %sat . 
.... 0 26 .2 19.44 1.0113!~ 5.45 75.6 
1 26 .2 19. 60 l. 0ll46 5.17 71.8 
2 26.0 20 .00 1 .01181 4. 86 67. 4 
4 25.8 20 . 96 1.01259 3 . 56 49.4 
6 25 .3 22 .27 1.01372 2 .33 32.2 
8 25 .1 22 . 67 1 .01407 1.89 26.1 
10 25 .1 22 . 65 1 .01406 1.95 26. 9 
Station 2 0 26 .2 19 . 68 1.01152 5 , 43 75. 4 
1 26.2 19. 71 1.01154 5, 43 75.4 
2 " 26.1 19. 70 1.01156 5 . 43 75 .3 
4 25 .6 21.26 1 .01287 3 ,34 46.3 
6 25 .3 22 .22 1.01368 2 . 55 35 .3 
8 25 .2 22 . 50 1.01392 2 .17 30 .0 
10 25 .1 22 .87 1.01422 1.99 27. 5 
12 25.0 22 . 97 1 .01433 1.91 26. 4 
14 25. 0 23 .09 1 .01442 1.89 26.1 
Station 3 0 26.3 18 .95 1 .01094 5. 73 79 -~ - l 26. 1 18 .92 1.01097 5.67 78. 3 2 26.0 19 . 65 1.01155 4.82 66.7 
4 25.3 21 .98 1.01350 2 . 57 35. 5 



























- Station 3 0 1 
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Dissolved Oxygen Sampling Run, Lower York River 
September 16, 1974 Transect 1 
Temp. Sal.,%o Density D,0. D.O. 
Oc g/cm3 rng/1 o/oSat . 
24 .4 18 .76 1.01134 7.19 95 .9 
24. 1 19 .22 1.01177 7.19 95 .7 
24.3 19.43 1.01188 7.35 98.2 
24 .o 19 .86 1.01227 6.72 89.6 
24.1 19 . 64 1.01208 6.80 90.7 
24.o 20.95 1.01309 5.6o 75 .0 
24.1 21.13 1.01321 5.71 76.7 
24.1 21.41 1.01342 5.67 76.3 
24.6 19. 48 l.0ll83 8.08 108.6 
24.2 19.86 1.01222 8.39 ll2,2 
24.o 19.86 1.01227 7 .74 103 .2 
23.7 20.15 1.01258 6.56 87 .1 
24.o 20. 50 1 .01276 6.34 84.8 
24.o 20.70 1.01290 6.27 83 .9 
23 .9 20.86 1.01306 6.17 . 82 .4 
23 .9 20.99 1.01315 6.21 83 .0 
23 .9 21.07 1.01321 6.15 82 .3 
24.o 21.10 1.01321 6.13 82 .2 
24 .8 19.67 1.01191 8. 42 113 .8 
24.6 19. 79 1.01206 8.57 115.4 
24.1 19.95 1.01232 8.18 109.3 
24.1 19.91 1.01229 6.63 88.6 
24.1 20 .22 1.01252 6. 50 86.9 
24. o 20 .ll 1.01246 6.73 89.7 
24.o 21.03 1.01315 6.16 82 .6 
24.o 21.25 1.01332 6. ll 82 .0 
23 .7 21.15 1.01333 6.01 80 .1 
23 .8 21.21 1.01335 6.05 80.8 
23.8 21.32 1.01343 5.87 78 .5 
23.9 21.37 1.01344 5. 95 79.8 
23. 8 21.37 1.01344 5. 85 78.3 
24. 8 19.71 1.01194 7.68 103 .8 
24.6 19.80 1.01207 7.45 100 .3 
24.6 19 .70 1.01200 7.21 97 .1 
24. 6 19 .66 1.01196 7.33 98 .7 
24.6 19 .69 1.01199 7.33 98 .7 
24.4 19.84 1.01216 7.23 97 .0 
57 .... 
-
Table 11 (cont ' d. ) Transect 2 
Station 1 Depth Temp . sa1 . foo Density n.o. n.o . 
m OC g/cm3 mg/1 o/oSat . 
0 24.4 19.03 1.01155 7.19 96.0 
1 24.o 19.09 1.on69 6.66 88.3 
2 23.9 19.16 1.01178 6.60 87 . 4 
4 23 .8 19.24 1.01187 6.21 82 .2 
6 23.8 20 .73 1.01299 5.18 69.1 
8 23 .8 20.96 1.01316 5.20 69 .3 
10 23 .8 21.14 1.01330 5. 46 72 .9 
12 23 .9 21.23 1.01333 5.28 70.7 
- Station 2 0 " 24.3 19.34 l.Oll81 6.72 89.8 1 24.o 19 . 4o l.Oll92 6.72 89.3 
2 24 .o 19.39 1 .01192 6. 46 85 .8 
4 24.o 19.40 l.Oll92 6.34 84.2 
6 23. 7 19.87 1.01237 6.15 81.5 
8 23 .9 20 .29 1.01263 5.83 77.7 
10 24.o 20.94 1 .01308 5.71 76.5 
12 24 .o 21.09 1 .01320 5.79 77 .6 
14 24.o 21.17 1.01326 5.83 78 .2 
16 24.o 21.16 1.01325 5.85 78 .4 - 18 24.o 21.17 1.01326 5.83 78 .2 
20 23 .9 21.19 1.01330 5.81 77.8 
22 23.9 21.17 1.01329 5.81 77 .8 - Station 3 0 24.3 19.58 1.01199 6.68 89.4 
1 24. 1 19.55 1.01202 6. 54 87.2 
2 24 .2 19.59 1.01202 6.60 88.2 - 4 24.1 19.58 1.01204 6.4o 85 .3 
6 24.o 19.57 1.01205 6.33 84.2 
8 23.5 20.14 1.01262 5.74 75 .8 .... 10 24.1 20.40 1.01266 5.58 74.7 
12 24.1 20 .68 1.01287 5.49 73 .6 
14 24 .o 21.10 1.01321 5.43 72.8 
16 24.o 21.15 1.01324 5.35 71.7 
18 24.1 21.04 1.01314 5.39 72 .4 
Station 4 0 23 .7 19. 43 1.01204 7. 58 102 .0 
1 23.6 19.16 1.01186 7 .35 96.8 
2 23 .7 19.29 1.01193 7.27 96.0 




Table 11 ( cont 'd.) Transect 3 
-
St at i on 1 Depth Temp . Sal . %o Dens3ty D.O. D.0 . m OC g/cm mg/1 o/oSat . 
0 24.6 18.74 1.01128 7.49 100.2 
1 24.o 18. 73 1.01142 7.25 95 .9 - 2 24.o 18.69 l.0ll39 7.03 93 .0 4 24.o 18 .91 1.01156 6.16 81.7 
6 24.o 19 .55 1 .01204 5.29 70.7 
8 24.2 20 .34 1.01258 4.95 66. 4 
10 24.2 20 .97 1.01396 4.57 61.5 
11 24.2 20.95 1.01304 4.36 58.6 
Station 2 0. 24.6 18.84 l.0ll35 7.07 94.7 
1 24. 5 18 .68 1.01126 7 .07 94.4 
2 24.2 18.75 l.0ll39 6.71 89.1 
4 24.o 18.76 l.0ll44 6.22 82.3 
6 23.9 19.60 1.01211 4.26 56. 6 
8 23.9 20.34 1.01266 5.58 74.4 
10 24.o 20 .47 1.01273 5.27 70.4 
12 24.o 20 .88 1.01304 5.25 70.3 
14 23. 9 21.22 1.01333 5.31 71.1 
16 24. o 21.35 1.01339 5.17 69.4 - 18 24.o 21.36 1.01340 5.07 68 .1 
Station 3 0 24.8 18.82 1.01128 7 .37 99.1 
1 24.2 18.85 1.01146 7.13 94.8 
2 24.1 18.83 l. 0ll48 7.23 95 .9 
4 23. 9 19.17 1.01179 5.94 78 .7 - 6 24.o 19.30 1 .ou85 5.74 76.2 8 24.2 19.52 l.0ll96 5 .35 71.3 









Table 11 (cont 'd.) Transect 4 -
Station 1 Depth Temp . sa1.%, Density D.O. D,O. 
m OC g/cm3 rng/1 %sat . 
0 24.2 18.45 l.0lll6 6.83 90 .6 
1 24.2 18.53 1.01122 6.87 91.2 .... 2 24.o 18.52 1.01126 6.28 83 .1 
4 24.o 18.63 1.01135 5.68 75 .2 
6 24.2 19.62 1.01204 4.77 63 . 7 
8 24.2 20 .49 1.01270 4.32 58.0 
10 24.2 20 .74 1.01288 4.36 58.6 
Station 2 0 24.2 18.68 1.01134 6.75 89.7 - i 24 .1 18.68 1.01136 6.67 88.4 
2 24.o 18.72 1.01142 6.75 89.4 
4 24.o 18.82 1.01149 6. 63 87.8 - 6 24.o 19.31 l. 0U86 5. 49 72 .9 8 24.o 20.17 1.01251 4. 81 64.1 
10 24.o 20.66 1.01288 5-ll 68 .4 - 12 24.1 20.82 1.01298 4.95 66.4 14 24.o 21.22 1.01330 4.67 62 .6 
16 24.1 21.46 1.01346 4. 51 60.7 
Station 3 0 24.o 18.75 1.01144 6.26 82 .9 
1 24.o 18.76 1.01144 6.24 82 .6 
2 24.o 18. 76 1.01144 6.14 81.3 .... 4 24.o 19.00 1.01162 5.64 74.8 
6 24.o 19.31 1.ou86 5.15 68 .4 
8 24.2 19.75 1.01214 4.95 66.1 
10 24.2 20.88 1.01299 4.08 54.8 
Station 4 0 24.o 18.86 1.01152 6.16 82 .6 
1 24.o 18.96 1.ou60 6.04 80.1 - 2 24.o 18.94 1.01158 6.18 81.9 
4 24.o 19.07 1.01168 4. 42 58.6 






Table 11 (cont 'd.) Transect 5 
..... 
Station 1 Depth Temp . Sal.%, Dens1ty D.0 . D.0 . .... m OC g/cm mg/ 1 o/oSat . 
0 23 .7 17 .95 1 .01093 5.92 77 .6 
1 23.7 18 .37 1.01124 5.64 74.1 
2 23.7 18 .33 1.01121 5.84 76.7 
4 23 .8 18.55 1.01136 4.75 59.3 
6 24.o 19 .44 1.01196 4.99 66 .3 
8 24.1 19.61 1.01206 4.99 66.5 
10 24.2 19.89 1.01224 4.77 63 .8 
12 24.2 19.86 1.01222 4.79 64.o 
14 24.2 20 .07 1 .01233 4.75 63 .6 
16' 24.2 20 .16 1.01245 4.65 62 .3 
18 24.2 20.36 1.01260 4.51 6o . 5 
20 24.2 20.65 1.01282 4.46 59.9 
22 24.2 21 .11 1.01316 4.4o 59.2 
24 24.2 20.97 1.01306 4.32 58.1 










Table ll (cont'd.) Transect 6 -
St at i on 1 Depth Temp. Sal . foo Density D.0 . D.o . 
m oc g/cm mg/1 %sat. -
0 24.o 18 .74 l.0ll43 5.60 74.2 
1 24.o 18.80 1.01148 5.48 72 .6 - 2 24.o 19.25 l. 0l l81 3.70 49 .1 
4 24.2 19.74 1.01213 4.81 64.3 
6 24.2 19.92 1.01226 4. 59 61.4 
·""" 8 24.2 19.97 1 .01230 4.63 62 .0 
Station 2 0 25.0 18.30 1.01084 5.90 79.4 
1 24.9 18 .30 1.01086 5.94 79 .8 - 3 24.8 18 .73 1.01121 3.96 53. 2 
4 24.o 19.10 1.01170 3 .39 44 .9 
6 24.2 20 .16 1.01245 3.37 45 .1 
8 24.2 20 .52 1.01272 4.12 55 .3 
10 24.2 20 .65 1.01282 4.16 55 .8 
12 24 .2 ------- 3.05 
14 24.2 20 .76 1.01290 4.22 56.7 
Station 3 0 24.9 18.24 1.01081 5.68 76.3 
1 24.8 18. 4o 1.01096 5 . 62 75 .4 
2 24.8 \ 18.74 1.01122 5.25 70 .5 
4 24 .8 19 .34 1.01166 3 .62 48.8 
6 24.o 19.60 1.01208 4.73 62.9 
8 24.2 20 .36 1.0126o 4.36 58. 5 





.... Table 12. Dissol ved Oxygen Sampling Runs 
Tr ansect 3 May 10, 1974 
- Stat i on 1 Depth Temp. sa1.%o Density D,O. D.o. 
m oc g/cm3 mg/1 o/oSat . 
.... 
0 17. 5 16.88 1.01161 7.88 91.3 
1 
2 17 .3 16.90 1.01167 7.86 90 .7 - 4 17 .3 16.99 1.01174 7.84 90 .4 
6 17 .2 17. 05 l.Oll80 7.76 89. 4 
8 17 .0 17 .26 1.01201 7.58 87.1 - 10 17 .0 17 .36 1 .01208 7.23 83.1 
Station 2 0 17. 5 16.92 1.01164 7.82 90 .6 
~ 1 
~ 17 .0 17.21 1.01197 7. 48 86.o 
4 17 .0 17.23 l.Oll98 7 .39 84.9 
6 17.0 17 .46 1.01216 7.33 84.3 - 8 17.0 17 . 58 1.01225 7.33 84.4 
10 17 .0 17 .61 1.01228 7.03 81.0 
12 16.8 17 .70 1.01238 6.93 79. 5 - 14 16.8 17.83 1.01248 6.83 78 .2 16 16.5 18 .75 1.01325 6.24 71. 5 
.... Station 3 0 17 .5 17 .15 1.ou81 7.96 92.3 
1 
2 17 .0 17 .26 1.01201 7.82 89.9 
4 16.9 17.44 1.01216 7.46 85 .7 - 6 . 16.9 17. 59 1.01228 7.09 81. 5 
8 16.9 17.61 1.01230 7.07 81.3 









Table 12 (cont'd.) May 29, 1974 
.... 
Station 1 Depth Temp. Sal . fuo Density D.o. D.o. 
m OC g/cm3 mg/1 o/oSat . -
0 20 .3 17 .49 1.01145 6.61 81.1 
1 20.3 17.59 1.01152 6. 51 80.0 - 2 20.2 17.50 1.01148 6. 49 79.6 4 20.2 17 .58 1.01154 6.33 77 .7 
6 20.2 17.80 1.01170 6. 41 78.9 
8 20.2 17.77 1.01168 6.53 8o.4 
10 20.2 18.07 1.01191 5.92 73.0 
Station 2 0 20.3 17 .78 1.01167 6.49 79.9 .... 
~ 20.2 17.81 1.01171 6.37 78 .2 
2 20.2 17 .84 1.01173 6.37 78.2 
4 20.2 18.05 1.01189 6.18 76 .0 
6 20 .2 18.15 1.01197 6.08 74.8 
8 20 .2 18. 57 1.01228 5.62 69 .3 
10 20.2 18 .76 1 .01243 5.30 65.4 
,... 12 20.0 19.48 1.01303 4.78 59.0 
' 
14 19.8 22 .49 1.01534 4.48 56.0 
16 19.8 22.80 1.01558 4.56 57 .1 
- Station 3 0 20.3 18.02 1.01185 6. 41 79.0 
1 20 .3 18.11 1.01192 6.31 77 .7 
2 20.2 18.14 1.01196 6.10 75.0 
""" 4 20.2 18.34 1.01211 6.oo 73.9 6 20.2 18.27 1 .01206 6.10 75 .2 
8 20.2 18 .35 1.01212 5.74 70.7 







- (cont ' d. ) June 10, 1974 Table J2 
- Sal. %o Station 1 Depth Temp. Dens ity D.0. D.0. 
m OC g/cm3 mg/1 o/oSat . 
- 0 24 .1 16.15 1.00947 7.81 102.2 
l 24.o 16.26 1.00957 7 .85 102.5 
2 23.7 16 .]2 1.00955 7.57 98 .3 - 4 23 . 5 16.29 6.97 90 .2 1.00973 
6 23 .2 16.52 1.00999 6.81 87 .8 
8 23.3 16.54 1.00998 6.57 84.9 .... 10 23.1 16.58 1.01006 6.31 81.2 
11 23.1 16.57 1 .01006 6.31 78 .9 
Station 2 0 24.o 16.28 1 .00959 7 . 41 96.8 
1" 23 .8 16.26 1.00964 7.29 94.9 
2 23 .4 16.38 1.00983 6.95 89.9 
4 23 .2 16. 57 1 .01003 6.71 86.5 
6 23.0 16.79 1.01024 6.03 77 .6 
8 22 .8 16. 79 1.01029 5 . 63 72 .2 
10 22 .6 16.84 1 .01038 5. 47 69 .7 - ]2 22 .4 17.]2 1.01065 4.40 56.1 14 21.5 19 .13 1.01240 








Table 12 (cont 'd.) June 26, 1974 
- Sal.%o Station I Depth Temp. Density D.O. D.0. 
m OC g/cm3 mg/1 o/oSat. 
- 0 24.9 18.58 1.01107 5.51 74.2 
1 24.5 18.62 1.01121 5.51 73 .6 
2 24.o 18.59 1.01132 5.35 70 .8 - 4 24.1 18.52 1.01124 5.09 67 .4 
6 24.o 18. 63 1. 01135 4.81 63 .6 
8 23. 9 18.58 1.01135 4.77 63 .o 
10 23 . 5 18.61 1.01147 4.73 62 .0 
11 23 .7 18.70 1.01149 4.15 54.6 
- Station 2 0 24. 5 18 .68 1.01126 4.89 65 .3 1 "' 24 .7 18.6o 1.01114 5.21 69.9 
2 24.2 18.59 1.01127 5.03 66.8 
4 24 .2 18. 59 1.01127 5.09 67.6 - 6 24.1 18.68 1.01136 4.25 56.3 
8 24.1 18.68 1.01136 4.39 58.2 
10 24.1 18.77 1.01143 4.55 6o .4 - 12 24.o 18.82 1.01149 4.47 59.2 14 24.o 18.91 1.01156 4.37 57 .9 
16 23 .9 19.29 1.01188 4.09 54.2 
17 23 . 5 19.69 1.01228 3 .91 51. 5 
Station 3 0 24.2 18.69 1.01134 5.05 67.1 
1 24.1 18.66 1.01135 3.99 52.9 .... 2 24.o 18.62 1.01134 4.91 65 .0 
4 23.6 18 . €io l.0ll44 5.15 67 .6 






""" ( cont 'd . ) July 10, 197 4 Table 12 
Station 1 Depth Temp . Sal.%, Density D,0 . D.0 . 
m oc g/cm3 mg/1 %sat . 
0 27.0 19.66 1.01127 5.58 78 .8 
1 27.0 19.55 1.01119 5.60 79.0 
2 27.0 19.71 1.01131 5.58 78 .8 - 4 26.9 19.89 1.01147 4.81 67 .9 6 26.2 19.75 1.01157 4. 40 61.1 
8 25 . 5 20.48 1.01232 3.23 44 .4 
10 24.8 20 .85 1.01280 2.32 31.5 
11 24.8 20. 91 1.01284 2 . 53 34. 4 
Q. 27.9 18.33 1.00910 6.87 97.9 
1 27 .1 19.00 1.01074 6.38 89 .9 
2 26.9 19.39 l.01110 5.86 82 .4 
4 26.2 19 .87 1.01166 4.51 62 .8 
6 25.5 20 .28 1.01217 3.60 49.5 
8 24.2 20 .48 1.01269 3. 58 48 .o 
10 24.o 21.28 1.01334 2.10 28 .2 .... 12 23 .8 22. 06 1.01399 1.23 16.5 
14 23 .5 22. 59 1.01447 1.31 17 .5 















































Table 12 (cont 'd . ) 
Temp. Sal. '/oo 
oc 
26.1 20.38 
26.1 20 .38 
26.1 20 .38 
26.0 20 .48 
26.0 20 .44 
26.0 20 .38 
26.1 20 .49 
26.1 20 .38 
26.1 20 .41 
26.0 20 .40 
26 .0 20.48 
25 .9 20.56 
25 .8 20 .46 
25.8 20 .33 
25 .8 20 .48 
25 .8 20 .44 
25.8 20 .34 
25. 8 20.45 
25.8 20 .37 
26.2 20.47 
26.0 20.44 
25 .7 20 .45 
25.7 20 . 52 
25.5 20 .45 
25 .3 20.49 
25 .3 20. 45 
July 25, 1974 
Density D,O. D,O, 
g/cm3 mg/1 %,Sat. 
1.01206 4.oo 55 .7 
1.01206 4.04 56.2 
1.01206 3 .96 55 .1 
1.01217 4.o4 56.1 
1.01214 4.04 56.1 
1.01209 4.02 55 .8 
1.01215 3,44 47 .9 
1.01206 3.88 54.o 
1.01209 4.47 62 .2 
1.01211 4.27 59.3 
1.01217 4.14 57.5 
1.01226 3 .98 55 .2 
1.01221 3.86 53 . 4 
1.01212 3.82 52 .8 
1.01223 3 .88 53 . 7 
1.01220 3 .92 54.2 
1.01212 3 .92 54.2 
1.01221 3 .92 54.2 
1.01215 3.86 53 .4 
1.01210 4.97 71.7 
1.01214 5 .03 69.9 
1.01224 4.08 56.3 
1.01229 3.88 53 .6 
1.01230 3.86 53 .1 
1.01239 3.82 52 .3 
1.01236 3.74 51.2 
. -
- 68 
- Table 12 (cont 'd.) August 9, 1974 
- Station 1 Depth Temp. Sal . %o Density D.0. D.0 . 
m oc g/cm3 mg/1 o/~at . 
-
0 25 .9 20 .27 1 .01204 5.48 76 .0 
1 25 . 6 20 .19 1.01207 5. 62 77 .3 - 2 26.0 20.04 1.01184 5.36 74.3 
4 26.0 20.24 1 .01199 5 .30 73.6 
6 26.0 20.35 1.01207 5.32 73 .9 - 8 25.8 20.21 1.01203 5.50 75 .9 10 25.7 20.23 1.01207 5.56 76.7 
ll 25. 7 20 .07 1.01195 5.12 70 .6 
Station 2 C, 26.0 20 .00 1.01181 6.26 86.8 
1 26.0 20.06 1 .01185 6.14 85 .1 
2 25.8 20.15 l.0ll98 5.86 80.9 
4 25 .8 20.40 1.01217 4.90 67.8 
6 25 .8 20 . 58 1.01230 4.34 60.1 
8 25. 7 20.81 1.01251 3.98 55 .1 
""" 10 25.6 20 .87 1.01258 3 . 90 53 .8 12 25.6 20.84 1.01256 3.84 53 .o 
14 25.5 21.01 1.01272 3.82 52 .7 
16 25. 5 21.14 1.01282 3.58 49 .4 .... 





















Station 1 Depth Temp. 
m oc 
0 27 .0 
1 27 .0 
2 27 .0 




12 26. 7 



















(cont'd . ) August 23, 1974 
Sal . %, Density D.0. D.0. 
g/cm3 mg/1 %sat. 
19.02 1.01079 5.19 73 .0 
19.41 1.01108 5.11 72.0 
19.46 1.01112 5.03 70 .8 
19.46 1.01112 5.09 71.7 
19.48 1.01119 4.92 69 .0 
19.39 1.01110 5.17 72 .7 
19.46 1 .01130 5.01 69.7 
19.64 l.0ll34 4. 52 63 .4 
19.45 l.0lll4 5.51 77.4 
19.35 1.01118 5.39 75.2 
19.55 1.01136 5.01 69 .9 
19.52 l.0ll34 4.84 67 . 4 
19.68 1.01149 4.82 67 .1 
19.76 1.01155 4.72 65 .7 
19 .83 l. 0ll60 4.80 66.8 
19 .96 1.01175 4.76 66.1 
20 .20 1.01193 4.66 64.7 
20.22 1 .01194 4.64 64 .4 
20 .15 1.01192 4.50 62 . 4 
19.74 l.0ll44 6.13 85 .8 
19.80 l .0ll58 6.09 84.8 
19.89 1 .01168 5.93 82 . 5 
20 .07 1.01180 5. 53 77.0 
20 .22 1 .on94 4.90 68 .1 
20.22 1.01194 4.58 63 .6 
20.20 1.01193 4. 48 62 .2 
.... 70 
-
Table 12 (cont 'd. ) September 10, 1974 
-
Station 1 Depth Temp. Sal. ~ Density D.o. D.0 . 
m oc g/cm3 mg/1 %sat . 
0 23-~ 17 .36 1 .01043 8.59 112.8 
1 23. 17.56 1.01072 8.28 107 .9 
2 23.3 17.81 1.01094 7.98 103.8 
4 23.3 18.94 l.0ll79 5.94 77.8 - 6 23. 5 20.41 1.01283 3 .62 47.9 8 23.3 20 .52 1 .01296 4.67 61.6 
10 23.3 20.64 1.01305 4.38 57 .8 
11 23 .3 20.76 1.01314 4. 55 6o.1 
-
Station 2 0 24.o 17.21 1.01028 8.57 112 .6 
- l 23 .2 17 .78 1.01094 7.42 96.4 2 23 .0 18. 43 1.01148 6.32 82 .1 
4 23 .2 18.95 l.0ll82 5.79 75 .6 
6 23.2 19.91 1.01254 5.06 66.5 - 8 23 .1 19.67 1.01239 5.10 66.7 10 23.1 21.00 1.01338 4. 59 60 .5 
l2 23.1 20 .92 1.01332 4.63 61.0 - 14 23 .1 21.24 1.01356 4. 65 61.4 16 23 .1 21.20 1.01353 4.69 61.9 









Table 12 (cont ' d . ) September 23, 1974 .... 
Station Depth Temp . Sal . 1foo Densi]Y D.0 . D.0. 
m oc g/cm mg/1 %,sat . 
0 21.9 17 .94 1 .01139 6.24 79.1 
1 21.9 17 .94 1.01139 6.28 79.6 
2 21.9 17 .94 1.01139 6.22 78.9 
4 22.0 18.18 1.01155 5.81 73 .9 - 6 22.4 18. 44 1.01164 5.81 74.6 8 22 .9 19.16 1.01205 5.12 66. 5 
10 23 .8 21.36 1.01346 4.oo 53 .5 
11 23 .7 21.86 1.01387 3.13 41.9 
"' 
Station 2 0 22.1 18.36 1.01166 5.85 74.6 
1 22 .1 18 .31 1.01162 5 .83 74.3 - 2 22 .1 18.41 1 .01170 5.83 74.5 
4 22 . 5 18 .48 1 .01165 5.81 74.8 
6 22. 8 18.71 1.01174 5.63 72.8 - 8 23 .3 20.04 1.0126o 4.73 62 .2 10 23.3 21.88 1.01398 4.86 64.6 
12 23.3 22 .65 1.01456 4.35 58.0 
14 23.2 23.07 1.01491 4.43 59.1 
16 23 .4 23 .17 1.01493 4.35 58.3 
18 23 .2 23 .19 1 .01500 4.10 54.8 
- - Station 3 0 23 .0 19.43 1.01223 5.67 73 .9 
1 23.0 19.40 1.01220 5.65 73 .6 
2 23.0 19.37 1.01218 5.56 72.5 
4 23.1 19.48 1.01224 5.36 70.1 
6 23 .4 19.92 1.01249 4.73 62 .4 
8 23 .4 21.05 1.01334 4.85 64.3 - 10 23 .5 21.41 1.01358 l+.02 53 . 5 
.... 
- 72 
Table 12 (cont 'd. ) October 2, 1974 .... 
Station 1 Depth Temp. Sal . ~ Density D.O. D.O. 
m oc g/cm3 mg/1 i,sat . 
0 20 .1 19.84 1.01326 7.00 86.8 
1 20 .0 19.87 1.01333 7.01 86. 7 
2 20.0 20.04 1.01345 7.01 86.8 
4 20 .0 20 . 06 1.01347 7.01 86.8 
6 20.1 19. 93 1.01333 6.05 75 .0 
8 20.3 20 . 42 1.01366 6. 56 82 .0 
10 20.6 22 .04 1.01481 5.02 63 .5 
11 20 . 6 21. 82 1 .01465 4 .97 62 .9 
" 
Station 2 0 20 .1 19.90 1.01331 7 .19 89.1 
1 20 .0 19.93 1.01337 7 .19 88.9 
""' 2 20.0 19 .94 1.01338 7 .19 88 . 9 
4 20 .0 19.91 1.01336 7.19 88 .9 
6 20.0 19.95 1.01339 - 8 20 . 6 21.29 1.01425 6.15 77 . 6 10 20.6 21 .80 1 .01463 5.69 72 .0 
12 20 .8 22 . 41 1.01504 5.28 67.2 .... 14 20 . 9 23 .19 1.01561 4.71 6o.3 
16 21.0 24.25 1 .01638 
18 21.0 24.44 1.01653 2 .82 36. l. 
20 20.6 24.24 1.01648 3 .80 48 . 6 .... 
Station 3 0 20 .1 20 .35 1.01365 6.80 84. 6 
1 20 .0 20 .22 1.01359 6.80 84.3 - 2 20.0 20.36 1.01369 6. 80 84. 4 
4 20 .2 20 . 49 1.01374 6.66 83 .1 
6 20 . 5 21.38 1.01434 6.09 76.7 .... 8 20 .5 21 . 42 1.01437 5.85 73 .7 







Table 12 (cont 'd. ) October 10, 1974 -
Station 1 Depth Temp. Sal.'foo Density D.o. D.o. - m OC g/cm3 mg/1 %sat . 
0 17.8 20 .51 1.01431 7.79 92 .6 - 17 .8 20.42 1.01424 1 7.75 92 .0 
2 17 .6 20 .38 1.01426 7.65 90 .4 
4 17 .6 20 .39 1 .01427 7.59 89.7 .... 6 17.5 20.41 1.01430 7. 55 89.1 
8 17 . 5 20 .58 1 .01443 7. 47 88.2 
10 17.6 20.44 1.01430 7 .39 87.4 
11 17.6 20.64 1.01446 6.22 73 .6 .. 
Station 2 0 18.0 20 .53 1.01428 7.63 91.0 - 1 17 .9 20.47 1.01426 7.63 90 .7 2 17. 5 20 .51 1.01438 7.23 85.3 
4 17 .4 20.64 1.01450 7.03 82 .9 - 6 17.5 20.69 1.01452 7.03 83 .0 8 17. 5 20.89 1 .01467 6.95 82 .2 
10 17. 5 21.03 1.01477 6.95 82.2 
12 17. 5 21 .17 1.01488 7.03 83 .3 
14 17.4 21.49 1 .01514 6.95 82 .3 
16 17 .4 21.89 1.01545 6.95 82.5 









.... Table 13 . Vertical Stability and D.0. Stratification 
at Two Stations in Transect 3 . 
..... 
Sta. 1 (0-llm) Sta. 2 (0-14m) - Date Vertical Stability Surface D.0. - Vertical Stability Surface D . 0. -(j oules/m2) bottom D.O . (rog/1) (joules/m2) bottom n .o. (rog/1 ) 
- 5-10-74 84 . 65 167 .99 
5-21-74 107 3.68 344 5.16 
5-29-74 75 .69 547 2.01 
!!!!!I 6- 4-74 129 2.57 29 2 .09 
6-10-74 110 1.68 36o 3 .91 
6-19-74 275 3 .36 1449 6. 58 
6-26-74 43 1.36 73 .52 
7- 3-74 323 " 2.43 1116 4.69 
7-10-74 268 3.05 1066 5.56 
7-18-74 121 3.17 530 6.19 .... 7-25-74 5 .12 10 .55 
8- 2-74 72 1.04 483 5.04 
A 9-74 31 .36 227 2. 44 .... 16-74 105 3.56 432 5.24 
8-23 -74 39 .67 152 .85 
8-30-74 446 4.80 972 5.16 
9-10-74 483 4.o4 671 3.92 - 9-16-74 331 3.13 614 1.76 
9-23-74 291 3.11 1053 1.42 
10- 2-74 171 2.03 678 2.48 
10-10-74 21 1.57 185 .68 
- (6/4-9/10) r(ln vert . stab. , D.0. diff.) = = 















water column of 1 m
2 
cross sectional area frcrn its true position, slightly 
below the center of the water column, to the center . Dissolved oxygen 
stratification is the difference between the surface and the bottom concentra-
tions . For these two stat ions there is a significant correlat ion between 
the natural l og of vertical stability and the D.O. difference f or the period 
6-4-74 through 9-10-74. 
The temporal variation of D.O. stratification in Transect 3 can also be 
seen by inspecting Fig . 2. The overall pattern f or the summer emerges as a 
succession of periods of strong vertical n.o . stratification and low deep 
water n.o . concentrations (May 21-June 19, July 3-July 18, August 2-August 16, 
" August 30-September 16) separated by interludes of relatively homogenous 
conditions (June 26, July 25, August 23, September 23) . On five dates with 
s trong vertical stratification bottom D.o. concentrations below 2 mg/1 were 
measured, while concentrations below 1 mg/1 were found on only one date 
in this transect . 
Spatial Patterns 
June 19 s ampling run : Within individual sampling runs t here were differ-
ences in the distribution of n .o . from transect to transect. The data fr om the 
June 19 run have been plotted in Fig . 3 f.or illustration. The most 9-istinctively 
unique pattern was found at Transect 5, which is located where an abrupt const ric -
tion in the river wi dth enhances turbulent mixing . In the June 19 run the 
stratification at t his transect was weaker than at the other transects. The 
n.o. distribution.s at Transectsl-3 were similar to one another with the 2 mg/1 
contour appr oximately 12m, the 5 mg/1 cont ~ur at approximately 9m, and the 8 mg/1 
contour just below the surface . At Transects 4 and 6 the patterns were similar to 
the patterns at Transects 1-3, but the contours were shifted upward, about 3 
meters at Transect 4 and 5 meters at Transect 6. In Transects 1-3 concentrations 
""" 
Figure 2. 
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Figure 2 cont'd. 
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Figure 2 cont'd • .... 
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Dissol ved Oxygen Contour Plots 
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Figure 3 cont 'd. 
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above 8 mg/1 tended to be restricted to the surface layer near the center of t he 
transect. The lowest concentrations were f ound in the deep waters of Transect s 
1 and 2 . 
These observations applied equally well to most of the other sampling 
runs . The most consistent feature from run to run was the reduced stratifica-
tion at Transect 5. Patterns at Transects 1- 4 were generally similar to each 
other, while the contours at Transect 6 were shifted upward relative to t he 
other transects . The highest n.o . concentrations were found in the surface 
waters near the centers of Transect 1- 4, while the lowest concentrations 
appeared in the bottom waters of these transects . 
" 
Selected n.o. Contours: Considering the state water quality standards, 
t he position of the 4 mg/1 or the 5 mg/1 contour is of especial interest -
the 4 mg/1 contour if our data represent daily minimum concentrations, the 5 
mg/1 contour if they represent daily average concentrat ions. To determine 
which of the two critical Values is more applicable, a comparison was made 
between selected data fr om our study and data made available by J.E. Warriner 
from two r ound-the-clock D.o. monitoring studies conducted at a station on 
our Transect 1. Table 14 presents concentrations measured at two Transect l 
stations during the May 21 and June 19 sampling runs and daily minimum and 
daily average concentrations from the 24 hour studies on the same dates . The 
daily averages correspond closely to our results . 
Table 15 shows the transect cross sectional areas, determined by pl animetry, 
and the fraction of each cross section f ound below the 5 mg/1 n.o. contour on 
each sampling date . The fractions varied widely frc:m date to date, but their 
spatial distributions were more consistent, with Transects 5 and 6 having the 
largest fractional areas under 5 mg/1 on the majority of the dates. In most 

















Table 14. Comparison of Measured D,O . Concentrations 
With Daily Minimum and Daily Average Concentrations . 
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Table 15, Fractions of Transect Cross Sectional Areas 
Under Specified D,O. Contours 
Sampling Dates 
Contour Transect Area (rn2) 5-21 6-4 6-19 7-3 7-18 8-2 8-16 8-30 9-16 -range X , 
5mg/l 1 30415 .146 .092 .261 .247 .370 .300 .181 .368 0 0- ,370 .218 
2 34245 .126 ,lll .245 .195 .278 .262 .164 .381 0 0- .381 .196 
3 30911 .094 0 .328 .205 .176 .320 .152 . 463 .127 o-. 463 .207 
4 26916 .038 ,021 .434 .168 .210 .214 ,133 .502 .317 ,821-. 502 .226 
5 18541 .082 .107 .627 .267 .367 .382 .26o .857 .807 .082-.857 . 417 
6 19919 .270 0 . 638 . 476 . 549 .617 . 533 .787 .802 0- .802 . 519 
Sampling Dates 
5-29 6-10 6-26 7-10 7-25 8-9 8-23 9-10 9-23 
5mg/l 3 '309ll .139 .148 . 520 .642 1.00 . 478 . 499 .362 .392 ,139-1,00 .464 co 
.i:-
Sampling Dates 
5-21 6-4 6-19 7-3 7-18 8-2 8-16 8-30 9-16 
2mg/l 1 0 0 .113 0 .120 .119 ,013 .172 0 0- .172 .060 
2 0 0 .158 0 .113 .101 0 .138 0 0- .158 .057 
3 0 0 .104 0 .065 .122 0 .177 0 0-,177 .052 
4 0 0 .126 0 .024 .056 0 .123 0 0- .126 .037 
5 0 0 .074 0 .094 .059 0 .149 0 0-.149 .042 
6 0 0 0 0 0 0 0 .216 0 0- .216 .024 
1mg/1 1 0 0 .077 0 .082 .036 0 0 0 0-.082 ,022 
2 0 0 .072 0 .082 .055 0 0 0 0-.082 .023 
3 0 - 0 0 0 0 .052 0 0 0 0- .052 .006 
4 0 0 0 0 0 0 0 0 0 0 
5 0 0 0 0 0 0 0 0 0 0 


















sampling runs for these transects approximates .212 . This suggests that on 
the average, over the summer, the bottom 21% of the river volume (the volume 
below approximately 10 m depth) in the section frcm the mouth to just below 
the bridge failed to meet the 5 mg/1 minimum daily average D.Q. standard . 
Examination of Fig. 2 shows that the D.Q . concentrations measured on some 
of the partial sampling runs, when only Transect 3 was cover ed, were lower 
than those measured on the complete sampling runs . Thus t he 21% figur e derived 
from the nine complete runs may not provide a truly valid overall assessment 
of the summer D. O. conditions. Accordingly., the Transect 3 cross sectional 
area fractions below the 5 mg/1 contour for nine partial runs were determined 
(Table 15). The mean of these is .464, more than twice the Transect 3 mean 
of .207 for the nine full runs . The overall mean for this transect for the 
18 sampling runs is .336, while the overall range is 0-1.00, figures which 
are probably more realistic representations of the daily average conditions 
in the lower York River over the entire summer study period. The bottom 34% 
of the river vol u..~e in this section corresponds approximately to the volume 
below 8m depth . 
The cross sectional area fractions below the 2 mg/1 and 1 mg/1 contour s 
are also shown in Table 15 . The overall average f or Transects 1-3 f6r the 
area below the 2 mg/1 contour is . 056, corresponding qpproximately to the 
volume of water below 16 m depth . The average for Transectsl and 2 f or the 
area below the 1 mg/1 contour is .022, corresponding t o the volume bel ow 
approximately 18m. 
Effects of VEPCO diffuser discharge : One of our sampling stations, 
Transect 3 station 1, was located above the VEPCO Yorktown power stati on's 









sampling dates: July 10, July 18, August 2, August 9, and August 23. On July 
10 no definite temperature elevation was measured in the upwelling (Table 12), 
while a surface temperature of 33 .2 C was measured at the shore:fine outfall, 
sugges ting t hat VEPCO was testing the di ffus er without sending heated water 
through i t . No disrupt i on of vertical D. Q. stratification above the diffuser 
was evident on t his dat e (Fig . 2 ) . On July 18 and August 2 tanperatures in 
the upwelling were elevated (Tabl es 7 and 8), and vertical density and D.Q. 
stratification were reduced relative to stations 2 and 3 (Table 13, Fig. 2). 
On .August 3 the unit III boiler at the power plant was damaged and shut down, 
but t he flow of water t hrough the diffuser was maintained. On August 9 and 
" 
August 23 strati fication was again reduced (Fig. 2). 
Discussion 
The lower York River already contains sufficient organic matter to induce 
a summer decline in di ssolved oxygen t o concentrations too low to comply with 
state standards. Net D.O . loss occurs in the deeper waters when vertical 
density st rat i ficat i on is present , and can pr oceed t o the surface when 
incident light levels are reduced by cloud cover. Nonetheless, extremely low 
concent rations, below l or 2 mg/1, are restrict ed t o a relatively small fraction, 
I 
s omet hing l ike 2-6% of t he t otal water volume in the lower river. Even in 
these deep zones, ext r emely l ow D.o. condi tions are not constant throughout 
the summer, but are reli eved intermittent ly by vertical mixing. In the upper 
several meters, when sufficient light is available, phytoplankton photosynthetic 
activity can maintain D.Q. concentrations near or above saturation. 
These observations indicate that in t he long run, t he dissolved oxygen 
input to t he lower York River is still able to satisfy the respiratory require-
ments of the syst em as a whol e . It would be unfortunate to inflict upon :3uch a 











~ for the potential for damage is great. 
Summary 
The results of thi s study showed t hat daily average dissolved oxygen 
concentrations below the s t at e standard of 5 . 0 mg/1 occured in t he lower 
York River over a five month period, May t o October, 1974. After an extended 
period of overcast skies concentrations in 100% of t he r iver vol ume i n t his 
s ection were below 5 mg/1, but on the average about 34% of t he vol ume - t he 
volume below 8m depth - was affected. Concentrations belowlmg/1 were 
measured on three sampling runs , but no zer o values were found . The VEPCO 
diffuser discha~ge produced a localized dis ruption of vertical density and 
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